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Driving turbine buckets into place 
on the wheel. Very close fit of 
buckets in their formed slot insures 
permanent tightness. 


drive fit needed here- _ 
make that tolerance .00025/ 


The fitting of turbine buckets is an exact- 
ing operation. Anything other than a 
permanent tight fit in the disc slot would 
result in vibration and eventual bucket 
failure. So Elliott engineers dictate a very 
close tolerance and special gauges for 
this detail. Pretty close work, and natu- 
rally real skill is required, but it is essential 
to the kind of performance expected of 
an Elliott turbine. This is the opinion of 
Elliott engineers — an opinion based not 
only on established standards but also 
on their many years of turbine-building 
experience. 


The entire Elliott turbine is built with 
the same seasoned engineering judgment 
applied to dimensions, tolerances, mate- 
rials, production methods, and other en- 
gineering features which affect ultimate 
performance. Certain design features are 
perhaps better than they need to be for 
small turbiries, but many users want a 
turbine that needs no pampering, that will 
give uninterrupted service under any 
reasonable conditions (and some pretty 
unreasonable). They get such service 
from Elliott turbines. 


The booklet about these turbines will give you very interesting factual evidence and data. 
It is valuable to have on file, even though you may not immediately need turbines. Write 


for a copy. 


ELLIOTT COMPANY 


STEAM TURBINE DEPARTMENT, JEANNETTE, PA. 
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Fn to = ——. 
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: Jeannette anil the 
Ridgway plants of 
Elliott Company. 








S these seven large slow-speed 
A motors are placed in service, 
Uncle Sam will have an additional 
54,000 hp. for his war effort. 

The wartime use of motors of all 
sizes, together with heating and light- 
ing, has produced the greatest elec- 
trical load in history. As an aid in 
carrying the load, power plants every- 
where are lubricating Diesels, turbines 
and steam engines with Texaco. 


In steam turbines, for example, 
Texaco Regal Oils (R & O) keep 
lubricating systems clean, bearing 
temperatures normal, governor action 


TUNE IN FRED ALLEN EVERY SUNDAY NIGHT—CBS x 


smooth and sensitive. They free them- 
selves rapidly from air and water, and 
are highly resistant to gum formation 
and sludging. They are rust and oxi- 
dation inhibited. 


So effective have Texaco lubricants 
proved that they are definitely pre- 
ferred in many fields, a few of which 
are listed at the right. 


Texaco Lubrication Engineering 
Service is available to you through 
more than 2300 Texaco distributing 
points in the 48 States. The Texas 
Company, 135 East 42nd Street, New 
York 17, N. Y. 


THEY PREFER TEXACO 


* More locomotives and railroad cars in 
the U. S. are lubricated with Texaco than 
with any other brand. 


* More revenue airline miles in the U. S. 
are flown with Texaco than with any other 
brand. 


* More buses, more bus lines and more 
bus-miles are lubricated with Texaco than 
with any other brand. 


* More stationary Diesel horsepower in 
the U. S. is lubricated with Texaco than 
with any other brand. 


* More Diesel horsepower on streamlined 
trains in the U. S. is lubricated with Texaco 
than with all other brands combined. 


HELP WIN THE WAR 8Y RETURNING EMPTY DRUMS PROMPTLY 
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Get the inside facts and you'll see why Industry prefers Worthington 
“Feather” Valve” Compressors over other makes 


Huskier, heavier — 30 to 300% heavier, size for 
size, price for price — all Worthington ‘Feather* 
Valve” Verticals have the same rugged qualities as the 
big Worthington Air Compressors. ‘‘Feather* Valve” 
Radials have such special service-stretching features as 
airplane-type connecting rods and non-stop forced- 
feed lubrication. And both types have the famous 
trouble-free ‘‘“Feather* Valve’. 

You may need air power for any one of a hundred 
uses, but this much is sure: the extra weight, the 
better valves, the more efficient lubrication of Worth- 
ington “‘Feather* Valve” Compressors can save you 
downtime, maintenance costs, and add years to com- 
pressor life in your plant. Investigate, call our nearest 
District Office or Authorized Industrial Dealer. You, 
too, will get more air, more worth, from air — with 
Worthington! 


*REG. U. S. PAT. OFF. 








Vertical. ona Radial Air Compressors, in 
combinations from 20 to 2000 Ibs. pressure, deliyer- 
ing 1 to 360 c.f.m. — ict mountings $0.20 9 tree 
Industry’s first choice. 
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“FEATHER® VALVE” MAKES BREATHING EASY 


e ‘“Feather* Valve” is the lightest, 
most efficient valve in use, simple in con- 
struction and operation ... opens and 
closes by easy flexing ... too light to de- 
velop destructive inertia... too flexible to 
warp. Simple ... Foolproof... Dependa- 
ble . .. Assures satisfying service and per- 
formance plus. 

















Standard Products Division 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
Harrison, New Jersey 
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.~ IMLET-EYED readers by the score—well, anyway, 
two or three—have expressed amazement at the 
great industrial news scoop recorded in Front Lines, 
January 1944, Page 7, Paragraph 2, Sentence 2. This 
stated that “five of the country’s largest coal companies” 
are operating the new Port Neches butadiene plant. Ob- 
viously, it should have read “oil companies”, since the 
five companies were named in the following sentence. 
We'll just pretend that we did this deliberately to find 
out how carefully people read our stuff. However, just 


‘to be on the safe side, we'll also administer 40 lashes 


to that miserable, down-trodden, white-collar slave of a 
proof-reader. 


N THE DESIGN of bolts and nuts, one factor is usu- 
| ally omitted from the formulas. That factor is a 
250-lb fool with a 24-in. wrench and a 4-ft piece of pipe 
on the end of that. This comment was made many years 
ago and practical experience has impressed its truth on 
the minds of many an engineer. But with the introduc- 
tion and widespread use of welding, there is sometimes 
a tendency to overlook the fact that a great deal of 
equipment still has to be bolted. It means something, 
therefore, to find J. O. Almen of General Motors Corp. 
Research Laboratories Division delivering a long and 
interesting paper on the strength of highly-stressed, dy- 
namically-loaded bolts and studs before the recent an- 
nual meeting of the S.A.E. at Detroit. “The strength 
of most highly-loaded bolts and studs is determined by 
the man with the wrench and not by the designer,” he 
says, “or by the metallurgist, or by the manufacturing 
process .. . A properly tightened nut is one that applies 
a tension load to the bolt or stud that is equal to or greater 
than the external load that is to be supported in service. 
When this condition is fulfilled and maintained against 
reasonably rigid bolted assemblies, the bolt cannot fail 
by fatigue because it can experience practically no 
change in stress regardless of the fluctuating nature of 
the operating load. It cannot fail statically because, to 
be tightened as specified, it must be capable of support- 
ing the greatest operating load.” Mr. Almen then con- 
tinues with interesting test data on bolt fatigue and bolt 
stresses. Although his comments are directed primarily 
at automotive engineers, they are well worth the atten- 
tion of all mechanical engineers and especially of power 
engineers, ° 





TAKE ANOTHER LOOK ... AND 
KEEP LOOKING... FOR SCRAP! 


a UT we've already turned in umpteen hundred 
tons of heavy scrap!” “We turned the place in- 
side out the last time!” Through dozens of case histories 
of successful, continuing scrap campaigns run sentiments 
similar to those. Those, at least, were the sentiments at 
the dawn of the re-instituted campaign. Then—the 
campaign: the salvage official marshaled his forces, de- 
ployed his troops, and—lo, and behold!—more scrap 
and more—came forth. Have another look for yourself, 
won’t you? A continuing safe scrap supply is Victory- 
insurance that America can’t afford to do without. 


SCRAP IS A MUST * * 
DON’T LET IT RUST! 


. of metal products by means of the 
ocean tides was the idea behind an interesting 
story in a recent issue of Steel. Metal products, it ap- 
pears, are being dumped overboard for the tides to carry 
ashore to our troops. The trick, of course, is in the 
packaging—with wax dipping playing the most impor- 
tant part. Some new hot wax dipping equipment for 
this purpose has been developed by the Aeroil Burner 
Co., West New York, N. J., to meet Army-Navy specifi- 
cations for packaging for overseas shipment. If you 
are interested in anything of this kind, ask them for 
Bulletin No. 268. 


‘UR NON-ENGINEERING friends often ask us 
why it is not possible, with our present bombing 
technique, to knock Germany out of the war very quickly 
by destroying its electric power system. They think of 
the difficulties that arise even in our superlative electrical 
systems when a disastrous flood, a bad hurricane or some 
other great natural catastrophe occurs—of how utterly 
dependent we are on electricity. Well, let nobody think 
that the men who are directing our bombing operations 
have ignored this problem of putting Germany’s whole 
electrical system out of business. A very interesting dis- 
cussion of this is given by Brig. Gen. Edgar P. Sorensen, 
Assistant Chief of Air Staff, Intelligence, in the Novem- 
ber 27 issue of the Saturday Evening Post, in an article 
entitled “We Pick the Targets for Our Bombers”. His 
surprising conclusion is that the enemy’s electrical system, 
except in conjunction with other vital industrial plants, 
is not a desirable target. To say it in another way, elec- 
tric power targets are complementary rather than prim- 
ary. If 90 per cent of German electric power facilities 
could be destroyed in one week, the results would be 
decisive, but obviously it is impossible to do it in as short 
a time as that. Piecemeal destruction spread over months 
would accomplish next to nothing. In fact, says General 
Sorensen, at the end of a year Germany might come up, 
as he is sure we would, with a better electrical system 
than before the bombing. 


N FABRICATING parts made of metals that melt 

at temperatures too high for die casting, or which 
present difficulties in forging, stamping or machining, 
and which are too complicated in shape for powder 
metallurgy, precision casting is serving the war effort 
with benefit and great promise. The foundry and the 
machine shop are, so to speak, joined in the one art. 
Tooling up expense is minimized, use of machine tool 
equipment lessened, saving in metal consumption fre- 
quently 50 per cent, saving in man-hours often 75 per 
cent. Tolerances vary with size, but very small castings 
may be held true within 0.002 of an inch. An expend- 
able pattern, usually of wax or plastic, is made, from 
which a ceramic mold is formed. The desired metal is 
cast in the mold after the pattern is melted out. Either 
centrifugal force, vacuum lift, or air pressure “pack” 
the molten metal into the mold. Precision casting may 
point the way to the solution of significant engineering 
designs held back heretofore by the difficulty and ex- 
pense of commercially fabricating intricate and compli- 
cated shapes. Private research of the process is widen- 
ing, government has it under special study through the 
Office of Production Research and Development of 
WPB. 
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EPT. OF LIBERAL EDUCATION in the House 
Organs in 15 Min. a Day. * * * Flame-Testing 
Lumber, showing methods used by Underwriters’ Labor- 
atories for testing wood treated with chromated zinc 
chloride to reduce its fire hazard when used as a build- 
ing material; The du Pont Magazine, November-Decem- 
ber 1943; E. I. du Pont de Nemours & Co., Inc. * * * 
Double Row or Duplex Ball Bearings, description of 
their construction and data on applications; The Dragon, 
November 1943; The Fafnir Bearing Co. * * * The 
Synthetic Rubber Story, one of the best complete de- 
scriptions of this new industry, with interesting photo- 
graphs and diagrams; The Valve World, December 
1943; Crane Co. * * * Human Understanding in Prac- 
tice, a tribute to the splendid work of Miss Sarah M. 
Sheridan, on her recent retirement as vice president of 
The Detroit Edison Co.; Detroit Edison Synchroscope, 
January 1944 * * * Transformers for Ships, showing 
how they are built to meet this severe service, also Part 
III of Nineteen Basic U. S. Inventions, telling how 
simple electrical inventions, such as the telegraph, tele- 
phone and vacuum tubes, required the efforts of college- 
trained men, while complicated linotype and typewriter 
were invented by practical, mechanical men; Electrical 
Review, December 1943; Allis-Chalmers Mfg. Co. * * * 
Resonant Vibration in Large Engine Foundation, telling 
how vibration meters and sound analysers were used in 
analyzing vibrations due in part to an unusual soil con- 
dition; also Measurements of the Characteristics of 
Transmission Lines, Part II; General Radio Experimen- 
ter, November and December 1943; General Radio Com- 
pany * * * Rubber from Haiti, A Battle Against Time, 
a program for developing rubber from cryptostegia, the 
project producing rubber only a little more than a year 
after it was established; Central Manufacturing District 
Magazine, January 1944; The Central Manufacturing 
District, Chicago. * * * The High-speed Diesel, 
Maintenance and Lubrication; Lubrication, December 
1943; The Texas Co. 


| F YOU have some technical problem that seems to 

warrant the services of an independent testing labo- 
ratory outside your own organization, do you know ex- 
actly how to find out where there is such a laboratory, 
equipped to do the type of work in which you are inter- 
ested? If not, you will do well to get a copy of the re- 
cently issued directory of the American Council of 
Commercial Laboratories. This gives complete details 
regarding the personnel, testing facilities and fields cov- 
ered by twenty-three commercial laboratories of this 
country, together with some interesting tables outlining 
their services by commodities. The executive secretary 
of this organization is A. J. Nydick, 63 Wall Street, 
New York 5, N. Y., who will doubtless be glad to an- 


swer inquiries. 


ECENT ANNOUNCEMENT that the film en- 
titled War Department Report can now be secured 
for showing in industrial plants, reminds us that the 
War Department also has a large number of other inter- 
esting films designed particularly for war industry. Some 
of these are general in nature, showing actual battle 
scenes, both on land and in the air, and others are filmed 
for specialized industries, such as aviation plants, the 
lumber industry, the automotive industry, and so on. 
Full details of the films available and how they can be 
obtained may be secured from Chief, Industrial Services 
Division, Bureau of Public Relations, War Department, 
Room 2-E-867, The Pentagon, Washington, D. C. 


HE JET PROPULSION airplane, one of our secret 

war weapons, has successfully passed all tests and 
is being put into full production, with much ado in the 
newspapers. Although the jet propulsion engine seems 
to be a great surprise to the general public, here again 
is another of these cases in which a development worked 
on by scientists and engineers for a comparatively long 
period suddenly bears fruit in a practical device. As most 
power engineers know, the jet propulsion principle has 
been discussed in the technical literature at various 
times during the past ten or twelve years. Full credit 
for the development of the jet propulsion engine and 
the plane it propels is given to the British. Its pioneer 
was Wing Commander Frank Whittle who began work 
on it in 1933 and had it in successful operation by 1937, 
In 1941 General Electric Co. began work on the engine 
and by March 1942 the first new engine was ready for 
testing in a plane built for the purpose by Bell Aircraft 
Co. It is known that the Germans have experimented 
with the jet propulsion plane. It may be presumed that 
a great deal of work will be done on it in the future. 


ECOMMENDED Commercial Standards for Min- 

eral Wool: Blankets, Blocks, Insulating Cement, and 
Pipe Insulation for Heated Industrial Equipment, No. 
TS-3633, dated January 7, 1944, is now being circulated 
among producers, distributors and users of these prod- 
ucts for written acceptance. Anyone interested can ob. 
tain additional information and copies of the proposed 
standard from J. W. Medley, Division of Trade Stand- 
ards, National Bureau of Standards, U. S. Department 
of Commerce, Washington, D. C. 


HE RAPID TREND toward the higher speed 

Diesel engine and the equally rapid trend toward 
the use of smaller, high-speed Diesels in multiple instal- 
lations in place of single, heavy, large, slow-speed 
Diesels, are two important factors that will accelerate 
Diesel engine use after the war, says John Dickson, 
Chief Engineer in charge of Development, Detroit 
Diesel Engine Division of General Motors. “I am con- 
vinced,” says Mr. Dickson, “that post-war power will 
be the engines that have been produced and developed 
during the war and will not be radical innovations sud: 
denly thrust on the users of the engines as untried and 
undeveloped projects.” 


~ VERY TIME we see a reference these days to Mr. 

_4 Leon Henderson, former boss of the OPA, we laugh 
long and heartily, but we have sometimes been puzzled 
to know exactly at whom we were laughing. Of coutse, 
we might have been laughing at his tavern-tenor rendi- 
tion of “I’ve Been Working on the Railroad” on Infor- 
mation, Please the other night. But we don’t think 
that’s it. It seems that, when Mr. Henderson was in 
office, the principal criticism of him was that he was 4 
former college professor and had numerous other ex- 
professors on his staff. Hence he was a wholly imprac- 
tical man who knew nothing at all about the problems 
of business, he thought abstractly and dealt in unproved 
theory. The Milwaukee Journal, in a guest editorial in the 
Chicago Sun, reminds us of this and points out that Mr. 
Henderson’s $12,000 salary as price administrator, the 
best he had ever received, was the clincher that proved 
he couldn’t have much business sense. Mr. Henderson 
has been out of OPA for almost a year. He now holds 
four different jobs which pay him a total of more than 
$75,000 a year! We continue to laugh uproariously at 
somebody, but now we are convinced that that some- 


body is NOT Mr. Henderson. 
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EXHAUST 
AND 
INTAKE 
SILENCERS 





@ These Maxim 
Silencers are de- 
signed to silence 
the exhaust or in- 
take of internal 
combustion engines, 
steam engine ex- 
hausts, air com- 
pressor intakes, 
vacuum pump dis- 
charge and the in- 
take or discharge of 
blowers of the posi- 
tive pressure type. 
Wide choice of 
models to fit vary- 
ing space and si- 
lencing require- 
ments. 


SPARK 
ARRESTOR 
SILENCERS 











@ Maxim Spark 
Arrestor Silencers 
effectively silence 
exhaust noise and 
in addition provide 
for 100% trapping 
of all sparks and 
embers which might 
come from the ex- 
haust. Of obvious 
value in marine 
use, these Spark 
Arrestors are also 
applicable to indus- 
trial use where a 
fire hazard exists, 


STEAM 
BLOW-OFF 
SILENCERS 


@ These silencers 
were developed for 
use on installations 
involving the dis- 
charge of high vel- 
ocity steam, air or 
gas to atmosphere. 
Used for steam 
blow-off, safety 
valve discharges, 
etc. Silencers shown 
above installed on 
high velocity steam 
exhaust have a to- 
tal capacity of 
135,000 lbs. per 
hour. 





HEAT 
RECOVERY 
SILENCERS 


@ Maxim Heat 
Recovery Silencers 
combine efficient si- 
lencing of engine 
exhaust with spark 
arresting (where 
necessary) and with 
the recovery of 
waste exhaust heat 
to produce steam or 
hot water. Highly 
efficient heat trans- 
fer . . . automatic 
controls . . . may 
be run wet or dry. 





BULLETINS: 
D125, D127, 
D101, D37, D16. 





BULLETINS: 
D105 and D33. 





BULLETIN: 
D111. 





BULLETINS: 
WH100, WH101 
and WH103. 
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1. Above: Yarway Type B Seatless 
Valve, Angle Type . 

2. Below: Yarway Type B Seatless 
Valve, Straightway Type 
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Yarway offers a complete Blow-Off Valve Service— 


FOUR DISTINCT TYPES OF VALVES to answer 
the Blow-Down Requirements of every steam plant. 


Each is the product of more than a quarter-century 
of mechanical and metallurgical research—of prac- 
tical field experience with more than 12,000 instal- 
lations—of a determination continually to lead the 
Industry with the finest blow-down equipment that 
can be produced. 


Because the Yarway line is complete you may be sure 
Yarway recommendations will be unbiased, based on 
honest judgment that the type valve selected will give 
long, trouble-free, money-saving service on the job. 


Write for catalog; For pressures up to 400 Ib, See 
tion 422; For higher pressures, Section 431. 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Philadelphia 18, Pa. 
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Yarway Type B Seatless Valves are of balanced, sliding 
plunger design. Made in Angle (Fig. 1) and Straightway 
(Fig. 2) Types. Operation of Yarway Seatless Valves: After 
valye is closed, shoulder S on plunger V contacts with upper 
follower gland F, forcing it down into body and compressing 
packings P, above and below port, making an absolutely 
tight valve. Yoke springs T maintain continuous pressure 
through follower glands F, on packing rings P. Annular groove 
0 connects with alemite fitting for lubricating plunger and 
packing; alemite lubrication also provided for stem. 
a 
Yarway Type C Seatless Valves (Fig. 3) are made in both 
angle and straightway types. In this design the longer plunger 
protects the packing from blow-down at all times. Other 
features are laminated packing with stainless steel inserts, 
nitralloy plungers, alemite lubrication, ball thrust bearings. 
8 

Yarway Hard-Seat Blow-Off Valves are of cone seat and disc 
type, having metal-to-metal contact. These valves are made 
in angle type (Fig. 4) and straightway easy flow type (Fig. 5). 
Features of the Yarway Hard-Seat Valve include: Marine and 
cast steel type yoke with threaded bushing, packing gland 
with bronze liner, large packing space, long-shank stem. 
Dise and seat ring are stainless steel; beveled faces have 
stellite inserts which provide smooth, hard-wearing surfaces 
at this important point. 














4. Below: Yarway Hard-Seat 
Valve, Angle Type 





Valve, Straightway 
Type 
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Waterwalls and radiant superheater in a 1276 H.P. boiler of a large public utility 
plant built in 1926. 


@ I+ is well known that with improved combustion methods 
and the increase in the size of boilers, higher furnace tem- 
peratures resulted in prohibitive maintenance costs on 
brickwork. Foster Wheeler tackled this problem and was 
among the first to replace refractory walls with water and 
steam cooled surfaces, making the first installation of water 
cooled furnace walls in 1922. 
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research, and tempered with the firs 
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"know how" of long experience cofjas th 
perhe 
stitute the keystone of progressigpnal st 
uctuat 
engineering. Through the yea 
Foster Wheeler has successfully am \\ 


plied this formula; thereby contrib 
ing in no small measure to signific 
advances in steam generator desi 
Three examples prominent in univ 
sal service are the "individual" 
ternal economizer, radiant ty 
superheaters and water-cooled 


nace walls. 


FOSTER WHEELER 
CORPORATION 


165 BROADWAY 
NEW YORK 6, N. Y. 


FOSTER 





February, 1944 -— POWER PLANT ENGINEERING — Chicago, Ill. 


To utilize the high heat transfer 
7 tes of radiant heat in furnaces and 
he protection which steam cooled 
alls afford refractory, Foster 
heeler developed and installed \ \\A\ 
he first radiant superheater in 1917. \ \\ SS \\ \\\\ \ \ tit ed] 





his advance in furnace practice  bebeededadeNedenededidenenercdunsnaasearendbersnehshstshemshehan seen ean stchcme 


as the forerunner of combination 2 
perheaters which insure constant 

nal steam temperature over wide 

uctuations of load. 


Foster Wheeler is a Three- 
Star winner under the U. S. 
Navy Board of Awards for 
production. 


Radiant superheater designed for 60 deg. superheat in a 600 H.P. boiler of a New England industrial 
concern. Installed in 1925. 


@ Today the vast majority of large 
steam generators are equipped with 
individual economizers. Twenty-four 
years ago that was not the case—it 
was then that Foster Wheeler in- 
stalled the first extended surface, 
forced water flow, high pressure, 
high gas velocity economizer as an 
"individual" unit to service one boil- 
er. This economizer was deliberately 
designed for high draft loss on the 
economic principle of maximum work 
from minimum economic surface. 
Foster Wheeler has installed more 
than 4,500 extended surface units— 
indisputable proof of superlative 
performance. 





wees Et 


ee 


<r, 





i I 


3416 sq. ft. extended surface economizer installed in 1925 in a Mid-western industrial plant. 


HEELER W, 
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Type E Pulverizer with pulverizing ele. 
ments and fines classifying elements in 
upper section and driving elements in 
lower section sealed and protected from 
coal dust. Primary air fan, which handles fi 
clean air only, is generally driven by same = [ 
motor that drives the pulverizer. 


POA LPRORR RT he 


Ne ay AP an 
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Over 400 Type E Pulverizers are in 
service or on order for direct firing 
boilers. Individual installations have 
as many as 16 units. 
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Operates reliably and effectively in 
direct-firing pulverized-coal systems 





By every standard of direct-firing pulverizer performance, 
the Type E Pulverizer fits into the fuel economy picture 
any day, and especially so during the present emergency 
requirements, 
Type E Pulverizers— 
Are reliable in service and low in maintenance, as 
measured in service hours before replacement of 
parts becomes necessary. 
Respond readily to load changes—output controlled 
at one point, the primary air damper, and are adopt- 
able to fully automatic control. 


Maintain fineness and capacity throughout life of 


SNR RIOD Mh Se AI RIR RED SINE RC eo 


AE OM LARS INERT IRE a nm So 





grinding elements. cae a eer | 
Handle coal of a wide variety and, due to drying in Maritime Commission Award | 
the mill, can handle coal with as much surface flags are floated proudly at | 


moisture as it will carry. a builds Type E 


These and other features of the Type E Pulverizer are given | 
in more detail in Bulletin G-30-A. Copies obtainable on 
request. 


THE BABCOCK & WILCOX COMPANY | 
85 LIBERTY STREET, NEW YORK, N. Y. | 








For a copy of 

this bulletin re- 

turn this pasted 

—_ on a penny post 

Ball-bearing grinding element — card with your 

of the Type E Pulverizer. = name and ad- 
Simple — Sturdy — Efficient. 4 dress. 
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Official U. $. Navy Photo 


Violent Sea Action! 


“Sure Kill’ of a Nazi sub is depicted in this remarkable 
close-up of a U.S. bomber attack against a Nazi wolf 
pack. One bare-legged Nazi stands in awe as another 


ducks. Arrow points to depth bomb about to hit water. 


Buy more War Bonds and 
help kill the enemy wolves! 


Tue GarLock Packinc ComPpANYy 
Patmyra, New York 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 





Photo at left shows 
a_set of Garlock 


CHEVRON packing 
and a single Chevron 
ring. Chevron is one 
of 4 a 
packings being sup- 
plied to the U.S. 


Armed Forces and 
war industries, 
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A SERIES OF SUGGESTIONS TO AID PRODUCTION 


OF 


ONE 





BD HOW lke 


0) AYA - 


Operating Problems 


with Cec 
Lubgicallan 


Keep these valves clean! 


HIS IS A“HOT SPOT”— and a danger spot 

—in air compressor operation. If oil oxi- 
dizes and forms carbon deposits here — in the 
valves—it can cause high discharge tempera- 
tures with dangerous consequences. 

To prevent this, you need oils that have high 
chemical stability to resist oxidation. These 
oils must also have maximum 
lubricating value to lubricate pis- 
tons and cylinders efficiently. 

Gargoyle D.T.E. oils for com- 
pressors have the combined char- 


PANTME Bolero) DANY VatltL, 


acteristics for this job. Their strong film pro- 
tects pistons, cylinders, and valves from wear 
with minimum oil feeds—and these oils fight the 
formation of deposits to keep the valves clean. 


Be sure you have these oils in your com- 
pressor for maximum efficiency with the low- 
est possible maintenance and lubrication costs. 

SOCONY-VACUUM OIL CO., INC., 
Standard Oil of N. Y. Div. * White Star 
Div. ¢« Lubrite Div. « Chicago Div. « 
White Eagle Div. « Wadhams Div. e 
Magnolia Petroleum Company « General 
Petroleum Corporation of California. 











HALL P-I-X SYSTEM 


the added factor in aif 


Hall research has scored another first in its development of the 


P-T-X System to control deposition in boilers and turbines 


and to prevent corrosion from bonded oxygen 


HEN medical science perfects a remedy 

for a baffling disease, your physician is 
that much better fortified to keep you in good 
health. 

The same holds true in the treatment of 
boiler ills. The new Hall P-T-X System for cop- 
ing with certain boiler conditions which have 
heretofore resisted every attempt at a solution, 
makes Hall Service of preventive care more 
than ever a modern necessity. 

To prospective users of Hall Boiler Service 
this gives an added promise of freedom from 
troubles arising from boiler water conditions. 
To the hundreds of leading plants which have 
consistently used this service, it is new evidence 
of the security it affords. 

Preventive care, practiced by the Hall Labo- 


HALL LABORATORIES, INC. - HAGAN BUILDING - PITTSBURGH 30, PA, 


HAGAN 
HALL 
BUROMIN 
CALGON 


A SUBSIDIARY OF 
HAGAN CORPORATION 
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ratories trained field personnel, owes its suc- 
cessful performance to one factor which should 
mean more to you than any other—Hall Labo- 
ratories’ unceasing research. 


Every boiler ill reveals itself through symp- 
toms to the trained observer. Preventive care is 
a system which enables you to detect these 
symptoms and apply a remedy before it is too 
late. This individualized operation explains 
the overwhelming success of Hall Serviced 
power plants. May we give you further particu- 
lars? 


Siliceous scales can now be reduced or eliminated 
(see photo) in high and low pressure boilers by 
the new Hall P-T-X system based on a potassium 
equilibrium instead of sodium. This is a new 
treatment added to Hall Service to meet certain 
conditions. It does not replace or make obsolete 
the present Hall System. 







| Siticeous scales can be reduced oF. 2 
er because. 18 the concentrating-Gilm poiler water, 
silicates have high solubilities increasing markedly W 
perature, aS com’ - with. sodium silicates. 
ties are jower and decrease with temperature. 
2 corrosion and embrittlement. Th highly-soluble potassium 
salts have the adva in setting uP conditions: for reducing 

_ gorrosion from oxygen and minimizing any tendency 
toward embrittlement. 


3 Deposition in superheaters can be controlled more eftectively — 
by maintaining equilibria designed to keep any unavoidable 


™ 


carryover 10 harmless form. 


4 wide-out can be reduced and practically eliminated because 
the potassium salts éoncerned are more solable than the cor- 
responding sodium salts. (See 1.) 


Turbine conditions cae be improved by recognizing the 
factor of decomposition of silicates with decreasing 
and taking measures to oppose this with suite 
adequate control of 
of enough silica to res! 
licate. : 
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FILE 2-41 — Typical of the job Armstrong 
inverted-bucket steam traps are doing in the 
food industry and others in saving fuel, 
money, heating time, maintenance and man- 
power, is the experience of British Columbia 
Packers, Vancouver, B. C. 

This company not only cans salmon, clams, 
oysters, pritchards and herring, but also han- 
dles the fish waste to convert it to valuable 
oils and meal for stock and poultry feed. 
Waste flows from storage by gravity to a con- 
tinuous cooker where live steam is employed 
to do the cooking. After cooking the mass is 
fed into a hopper and then into a screw press, 
and the meal cake passed onto the dryer. 
Oil and water from the press pass into steam 
heated settling tanks. Prior to installation of 
No. 213 Armstrong Traps for draining these 
coils, the condensate was blown off to the 
atmosphere through cracked valves, wasting 
the heat of the condensate and providing 
only partial drainage from the coils. 








STORAGE BIN | CONTINUOUS 
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With Armstrong trapping, the coils stay 
hotter with a resultant saving of twelve gal- 
lons of oil per hour. With four traps, the 
savings in fuel are about $250.00 per season, 
which over a conservative ten-year period 
figures to a return of $625.00 for an invest- 
ment of $20.75 for each trap! The drawing 
represents a flow-sheet of the reduction plant. 





Other Savings Reports 


Other examples of savings in food indus- 
tries with Armstrong Traps: canning plant 


speeds up cooking kettles 30% ... Packing 
company saves $35 a year with smallest trap 
... Traps pay for themselves in 30 days, on 
water heaters .. . Traps on stills save $25 a 
day on fuel, 
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The amazing results secured” 


by Armstrong traps in all indus- 
tries is due to the Armstrong prin- 
ciple of “complete” trapping, both 
in the trap itself and in the meth- 
od of installation. 

Cracking a valve drains con- 
densate but wastes steam. (A 
1/16” orifice at 100 psi. wastes 
13,200 lbs. of steam a month). 
Devices actuated by liquid level 
cannot draw off air. (4% of 1% 
by volume of air mixed with 
steam can cause a reduction in 
heat transfer efficiency of 50% 
according to one authority.) Heat 
actuated devices have to hold the 
condensate back until it cools be- 
low steam temperature to pre- 
vent loss of steam, therefore air 
has a hard time getting out. Con- 
tinuous flow devices either obtain 
poor drainage at heavy loads, or 
use larger openings and lose 
steam on light loads. 

Armstrong traps insure the 
highest possible fuel saving and 
heating speed by doing a com- 
plete job of drainage. They not 


Pincha SUN ape 


Left — Armstrong trap 
“closed” 


: with bucket in 


Right — Armstrong 
type trap, with | 
auxiliary air vent, for | | 


“biast’’ 


handling large amounts | 


of air. 


**Complete"’ 


E 


position. 








only pass condensate as fast as it 
forms, without leakage of steam, 
but also eliminate air from the 
system and have the ability to 
handle all ordinary sludge and 
sediment. The patented free- 
floating valve and other engineer- 
ing features insure freedom from 
wire-drawing in the valve orifice, 
permit holding tight against vac- 
uum, and insure long life with 
negligible maintenance. Consid- 
ering the hot condensate capac- 
ity, Armstrong traps are very 
small in size and low in cost. 
Considerably over a million are 
in use. Available in straight- 
through, angle and vertical pip- 
ing styles. Standard Armstrong 
Traps for all sizes and pressures, 
and special traps for air, water, 
gasoline and other services, are 
described and illustrated in the 
Armstrong Trap Book, which also 
contains valuable data on opera- 
tion, installation and service. 
We'll be glad to send you a copy. 


ARMSTRONG MACHINE WORKS 
810 Maple St. ° Three Rivers, Mich, 


trapping also means the practice of 


applying a trap of proper size to each unit requiring 


drainage. 


; RIGHT-SHORT IMPOSSIBLE 
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BUILDING MATERIALS INDUSTRY 






Few industries surpass the building materials industry in 
percentage of growth in the past several years. And 
certainly no industry will be more important to Amer- 
ica’s postwar development and progress. 


The Public Utilities have been both directly and in- 
directly responsible for much of the progress by furnish- 
ing dependable, low cost power for every need. 


American Blower air handling equipment, mechanical 
draft fans, dust collectors, exhausters and 
fluid drives are used not only in the build- /g/ 
ing materials industry but in many of the Acucaoie 


leading Public Utilities which serve this \% &, , : 
nation so ably. “ust 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American Rapiator & Standard Sanitary coronation 





SS AIR-Co, ON 







For Production 
‘Well Done’’ 


American Sirocco Fan being readied for shipment 
a nationally known plasterboard plant. 


tne &) te 
‘ ———— 
bs. LS [ae 
VAT: -_ 
bo ees 












Induced Draft Fan (left) built by American 
| Blower for use in a modern brick kiln, 








“| American Blower Exhauster (right) for han- 
dling shavings and sawdust in one of America’s 


te... 5 | : Lae ae largest lumber mills. 


























Centrifugal Collector under 
construction at an American 
Blower plant for collecting 
dust in a cement mill. 
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ported on the opposite page are of the type shown above. 
Capacity — 72,000 1b of steam per hr. Design Press. — 375 


.The three duplicate units responsible for the record re- 
psi. Steam Temp. 450 F. 








step up output to supply greatly 
increased steam demand of big steel mill 


During the 12 months ending August 1, 1943, the tonnage shipped by a prominent steel 
mill was nearly double that contemplated when its three VU Units were installed. The 
following data show how these units responded. 


CONTINUITY OF SERVICE | 


Combined use factor of all 3 units for the 12-month period, including regularly scheduled 
shutdown for check-up and maintenance — 92.5%. Combined availability — 96%. How well 
each unit carried its share of the increased load is evident from the following figures of 
hours in service for each unit during the year: 8,404; 8,408; 8,410. ‘ 

( 


CAPACITY RECORD : 


Designed for a maximum continuous capacity of 72,000 Ib of steam per hr each, all 3 units 
have averaged their maximum rate over periods as long as a month and have considerably 
exceeded it for shorter periods. 














Thus the extra values inherent in C-E design and construction are demonstrated once again 
by the fine performance of these VU Units. The same type of performance repeated in 
many different war plants has abundantly proved the excellence of the VU design for 
meeting every demand with consistent dependability. This quality of performance can be 
assured for your peace-time steam needs by specifying C-E. A-768 


* Labelled The Victory Unit many months ago by a 
member of our Engineering Department who was 
impressed by the number of these units going into 
war plants. — 


ta 





200 MADISON AVENUE NEW YORK 16, N.Y. 


Canadian Associates: COMBUSTION ENGINEERING CORPORATION LIMITED * Montreal « Toronto « Winnipeg * Vancouver 
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TUYERE, though small, is a mighty im- 
portant part of a stoker. Things can 
happen to it which defeat the purpose of fuel 
firing equipment—the generation of steam— 
continuously and at low cost. 





The tuyere now available on Taylor Stokers 
climaxes many years of development—and 
answers the requirements of cold or preheated 
air. Its use, under severe conditions, has shown 
an increase in efficiency, in life, and in fuel 
burning rate at the same time accompanied 
by a lowered maintenance rate. 


These are 6 specific reasons for this: 










Improved design of air channels and air discharge 
—more finely divided streams of air. 


2 Locking lug removed from nose—fastening re- 
mains intact even if nose is burned away. 








High ratio of cooling area to heat absorbing area 
—means a cooler tuyere and longer life. 





Less horizontal area per tuyere—smaller steps— 
less resistance to movement of fuel bed. 


Fewer burnouts and longer life because of unique 
undercut fin construction. In the No-Blo design 
the fins terminate before reaching the edge of the 
tuyere toe, forming a peripheral air channel 
when slag blocks the air vents. Thus continuous 
proper air flow and air cooling is assured. 


Greater coal burning capacity—less replacement 
expense. 


Yes, the No-Blo Tuyere is just one of the 
features responsible for the efficient, reliable 
operation of the Taylor Stoker in generating 
Steam at low cost. But it is an important one. 


NO-BLO TUYERE? 





JUDGE THE SELECTION OF FUEL FIRING 
EQUIPMENT BY THESE TWELVE POINTS 


RELIABILITY—the ability to operate with 
pre outage and minimum standby 
equipment. 


2. CAPACITY —the ability to provide ade- 
quate prime capacity ratings, with sufficient 
reserve capacity for emergencies. 


3. MAINTENANCE—the ability to operate 
continuously with minimum repair costs. 


4. FLEXIBILITY—the ability to follow the 
steam demand upward or downward... 
quickly and without sacrificing efficiency. 


5. EFFICIENCY—the proved dollar effi- 
ciency (total cost of steam production) as 
shown by actual performance in similar 
installations. 


6. OPERATION—the ability to operate con- 
tinuously, the number and type of opera- 
tions required, the ease of combustion 
adjustments, etc. 


7. ADAPTABILITY —the ability to meet spe- 
cial and limiting conditions, present and 


future—structural limitations, utilization of 
present equipment, growth and change of 
power service demands. 


8. FUEL FLEXIBILITY—the ability to burn 
efficiently and easily fuels from manysources 
having widely varying characteristics. 


. REFUSE DISPOSAL— the ability to eco- 
nomically eliminate ash or refuse and the 
opportunities of disposal at low: cost, no 
cost, or profit. 


10. STACK DISCHARGE—the practical 
elimination of “smoke nuisance” without 
special equipment. 


11. SPACE REQUIREMENTS — the ability 
to conform to existing or future space limita- 
tions, to short and wide or long and narrow 
furnaces. Also the accessibility of compo- 
nent parts for maintenance and operation. 


12. OBSOLE: —the adaptability of 
the equipment toward possible future mod- 
ernization with minimum of complication 
and outage. 


A-E-CO TAYLOR STOKERS e LO-HED HOISTS 
HELE-SHAW FLUID POWER e MARINE DECK AUXILIARIES 


AMERICAN ENGINEERING COMPANY 


PHILADELPHIA 25 









¢ PENNSYLVANIA 
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COAL TONNAGE 


View of stoker installation while construction was in progress 
at Egyptian Powder Co., Herrin, Ill. 


Replaces Hand Firing at Egyptian Powder Company 


A TER years of hand-firing, the Egyptian Powder 
Co., Herrin, Ill., installed four Iron Fireman 
No. 5 CLC automatic coal stokers in 1941. According 
to Mr. R. C. Faris, Engineer for the company, the 
following results have been attained through the use 
of Iron Fireman: 

T COAL SAVING: 224% reduction in coal tonnage. 


2 MANPOWER SAVING: Expanded operations have required 
no additional manpower in the power plant. 


3 INCREASED EFFICIENCY: Three boilers now carry the 
load comfortably, whereas four were required with hand- 
firing. Iron Fireman has provided a “spare” boiler. 


4 UNIFORM STEAM PRESSURE: Uniform steam pressure is 
now readily maintained for engine operation. 


IRON FIREMAN 


#1] 
we 





In the interest of coal conservation, and your own 
plant efficiency—as well as labor savings and money 
savings—find out what Iron Fireman can do for you. 


Iron Fireman Stokers are Available 


Because their performance contributes so greatly to 
the nation’s war economy, Iron Fireman commercial 
and industrial stokers are in full wartime production. 
Our nationwide organization of qualified factory repre- 
sentatives and dealers is at your service. Write for 
literature. Iron Fireman Manufacturing Company, 
3524 West 106th Street, Cleveland 11, Ohio. 


AUTOMATIC COAL STOKERS 


This is a bunker model; feeds from main bin direct to fire. Outstanding performance of Iron Fireman stokers is the result of the 
application of sound principles of combustion and engineering. Coal is fired under forced draft, with automatic regulation of ai 
and coal to produce efficient combustion. Sizes now available for firing commercial and power boilers up to 1000 h.p. and larget 
Pneumatic Spreader models burn low grade high ash and clinkering coals as readily as higher grade coals. Bunker-feed typ 


eliminates coal handling. 
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OTORS RUN A 
M FEVER? No 
wonder if they do 
more often today. 
They’re working 3 and 
} times as many hours 
as in peace! 

Wartime conditions 
demand you diagnose 
motor ailments quickly 
...remedy the trouble 
at once. At right are 
but few of the many 
diagnoses found in 
Allis-Chalmers’ new 
“Guideto Wartime 
Care of Electric Mo- 
tors”. In maintenance 
as in war, attack ts the 
best defense. This book 
singles out the 9 main 
enemies of electric mo- 
tors... tells you how 
to get them before they 
get your motors! 


Over 100,000 copies 
already in use. 


Write today for your 
free copy. ALLis- 
Cuatmers Mre. Co., 
MiwavKkeE 1, Wis. 





Symptom 


Possible Causes 


Cure 





1. Excessive sparking or 
flashing at brushes. 
Blackened commutator. 


Rough commutator. 


Sand or turn down, depending upon depth 
of surface roughness. 





Low bar on commutator. 


Grind or turn down balance of commutator. 





High bar on commutator. 


if extreme, lower with mallet, tightening 
clamping ring. Grind true. 





Brushes too short. 


Replace with harder grade—if worn too 
soon... and not by rough commutator. 





Shorted armature wind- 
ing. 


Test for short—after removing metallic 
contact between commutator bars. Repair. 





2. Intermittent sparking 
at brushes. 


Open armature winding. 


Locate and replace bad coil—or repair 
defective joint. 





3. Motor won’t start. 





Usually line trouble. 


Correct. Check source of power supply. 








Load too heavy. See if 
motor runs without load. 





Reduce load—or replace motor with unit 
of greater capacity. 





sy 
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_SymPToms You CAN HEAR 





4, Excessive hum, 


Uneven air gap. Measure 
with feelers, 


Replace bearings—before introduction of 
scraping noise indicates rotor is rubbing. 





Unbalanced rotor. Check 
on parallel bars. 


Balance with solder on band—or weight 
attached by cap screw and lock washer. 





5. Regular clicking. 


Matter in air gap. 


Take out rotor; remove matter. 





6. Rapid knocking 


Misalignment. 


Realign set until knocking disappears. 








7. Brush “chatter.” 





Extreme vibration. 





See item 10, below. 





—/ SYMPTOMS You CAN FEEL 





8. Vibration. 


Misalignment. 


Realign set. 





Vibration in driven ma- 
chine. 


Eliminate source in machine, if possible. 
Or a flexible belt drive may be in order. 





9. Motor overheating. 
(Check with thermome- 
ter—don’t depend on 
hand). 





Overload. Measure load; 
compare with nameplate 
rating. 


Check for excessive friction in motor, 
drive or machine, Reduce load, or replace 
motor with greater capacity unit. 





Dirt in motor. Check 


flow of air. 


Blow out motor. Use solvent on wound 
section if necessary. 








Rotor rubs stator. 





Replace bearings. 





When you do need new motors, look 


into the strength, solidity and all-around 
protection of the new ‘Safety Circle’ — 
protected top, sides, ends and bottom. 


ALLIS-CHALMERS MOTORS 


WE WORK FOR 


) OW peace ) 


Oe 
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SINGLE STAGE 
AXIAL FLOW, 
THREE ROW WHEEL. 


VERTICAL SINGLE STA 
SOLID WHEEL. . 


SINGLE STAGE. 
SOLID WHEEL. 


MULTI-STAGE. 
OIL RELAY GOVERNOR. MULTI-STAGE. 


Multi-Stage and Single-Stage Steam Turbines 
For All Mechanical Drive Applications 


Terry Turbines are built in all sizes up to 2000 HP and for all commercial steam pres- 
sures and exhaust pressures. They are available for condensing, non-condensing, low pres- 
sure, mixed pressure and bleeder operation. 


The types include 


—Terry Solid Wheel Turbines. 
—Single Stage Axial Flow Turbines, using either two or three rows 


of blading. . 
—Multi-Stage Impulse Turbines. 


Our engineers will be glad to submit data and estimates on the proper type to meet 
your requirements. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CON 
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MORE tHan 


METERS AND 
CONTROLLERS 


Be A Bailey Boiler Control System is more than ‘just a 

group of meters and controllers recording and controlling 

certain factors in the boiler plant. It is a means of im- 

proving plant operation from the standpoints of: — 

1.Continuity of service 3.Steaming capacity 5. Safety 

2.Fuel conservation 4. Conservation of manpower 

Bailey Control Systems are effective because each system 

is carefully engineered to the requirements of the unit 

which it serves. The experience gained from thousands 

of successful combustion control installations serves as a ' 
basis for this engineering service which starts with the Bailey Boiler Control Panel for 100,000 Ib, per hour 
selection of equipment and continues through the de- capacity Integral-Furnace Boiler 
sign, construction, calibration, installation and final 

adjustment on the job. 





Engineering work is done in the user's plant by Bailey 
Field Engineers who have been thoroughly trained in 
combustion and automatic control practice. These engi- 
neers are stationed in over 30 industrial areas throughout 
the United States and Canada for the purpose of render- 
ing prompt “on the spot” engineering service without 
undue traveling expense. 


The Bailey engineer in your community has a wide back- 
ground of combustion engineering know-how at his 
command. It includes the records of tests on thousands 
of boiler installations covering a wide range of fuels, 
furnaces and fuel-burning equipment. He has more to 
offer than meters and controllers. He is primarily inter- 
ested in helping you to secure optimum operating 
conditions in your plant. 6.19 


BAILEY METER COMPANY 


1040 IVANHOE ROAD =e CLEVELAND 10, OHIO Bailey Boiler Control System in an Eastern Paper Mill 
Bailey Meter Company Limited, Montreal, Canada 


he Complete Combustion Control Sysiem 


BOILER METERS © MULTI-POINTER GAGES e FLUID METERS @ RECORDERS e SUPERHEAT CONTROL © DESUPERHEAT CONTROL © COMBUSTION CONTROL © FEED WATER CONTROL 
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A tough job is ahead. The tremendous power for war time industries 
must be turned into power for peace. Unless the job is done and done 
well the entire economic framework of American industry may 
collapse. 


Power planning should start now. But, until such time as actual 
reconversion is necessary, existing plants must be kept in top shape. 
The peak load is still to come. Careful maintenance and fuel saving 
are one, two, for the duration. 


Postwar industry will require a greater variation of service and 
power to meet a diversified civilian production and decentraliza- 
tion. Competent engineering is essential. Theory and practice must 
combine. In this respect, J. F. Pritchard and Company Power 
Engineers are ready to help you with your power planning. From 
the fundamental prime mover through the ultimate power use, 
Pritchard Power Engineers can design, engineer and construct your 
power plant. J. F. PRITCHARD and COMPANY, Power Division, 
Fidelity Building, Kansas City, Missouri. 


KANSAS CITY. 
TULSA = . (fp be . 
“CHICAGO 2 3  & _4& : PITTSBURGH 


n NGINEERS AND CON STRUCTORS 


Menutacturers ot Me hainical and Atm oa C n 
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we Preterred 
FLANGED JOINT 


FOR WELDED PIPING SYSTEMS 








SCREWED AND 
WELDED FLANGE 












DWEST === 


For making connections to boilers, pumps, valves 
and other flanged outlets (and where piping must 
be frequently cleaned or inspected for corrosion), 
Midwest Lap-Joint Stub Ends have a tremendous 
advantage over flanges that are welded to the 
pipe (see drawings at right above). The swivel 
flange on the Stub End makes it unnecessary to 
accurately line up the bolt holes before welding; 
“setting up” is simple and quick because no spe- 
cial clamps or jigs are required to hold the face 
of the flange absolutely perpendicular to the axis 
of the pipe. The result is a real saving in time and 
cost of welding. 




































Another important economy is in erection. Field i 
organizations report a saving of 25% in erection 

time for making up a joint using Midwest Lap-Joint 

Stub Ends in comparison with flanges rigidly fixed 

to the pipe; this saving is even greater when the 
flanges are on bends. 











See Bulletin WF-41 for complete data regarding 

Midwest Lap-Joint Stub Ends . . . and the many : 
other Midwest Welding Fittings that simplify and 
save on welded piping. 








MIDWEST WELDING FITTINGS IMPROVE 
MIDWEST PIPING & SUPPLY CO., Inc. DESIGN AND REDUCE PIPING COSTS 


Main Office: 1450 South Second St., St. Louis 4, Mo. \ ER = — a 
Plants: St. Louis, Passaic (N. J.) and Los Angeles l a 3 l 4 a ry e i) 
SE) PrIO mG 


Sales Offices: Chicago—645 Marquette Bldg. © Houston — 229 
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Shell Bldg. @ Los Angeles—520 Anderson St. @ New York— 
(Eastern Division) 30 Church St. © Tulsa —533 Mayo Building. 
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“...very congested space...” 


The Cochrane Deaerator shown on 
this page was installed in one of the 
oldest of the country’s leading war 
plants. Indicative of the problem 
presented to its designers, a letter 
received in answer to a request for an 
installation photograph says in part 
“We are sorry to advise that it was 
impossible to obtain a picture be- 
cause of the very congested spaceinto 
which the new heater was placed.” 


This Cochrane Deaerator replaced an 
outmoded and worn out unit and 
in addition to fitting in congested 
space, it was so designed that no 
changes in steam, pump supply or 
overflow piping were required. 


Many standard Cochrane designs in 
rectangular and cylindrical shapes 
will solve complicated space restric- 
tions. Cochrane engineering can 
adapt them to the specific require- 
ments of the job, thus saving much 
time and considerable money in 
plant costs by obviating changes in 
building construction or equip- 
ment arrangement. 


























Write for a copy of Publication 3005 
* COCHRANE CORPORATION, 3123 N. 17th Street, Philadelphia 32, Pa. 


SOFTENERS + DEAERATING SOFTENERS. - DEAERATORS +» METERS - STEAM SPECIALTIES 
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@ POWER DISTRIBUTION SYSTEMS, like 
shoestrings, are generally kept in service 
till something snaps. Minor troubles ore 
laid to other causes, and major break- 
downs come too late for preventive 
remedy. 


Today, many otherwise well-equipped 
plants are “just getting by on a shoe- 
string’ when it comes to electric power 
supply, with make-shift circuits, hand- 
me-down equipment, and long, over- 
loaded feeders. 


If your power system was adapted 
and extended under pressure to carry 
loads it was never designed to meet, the 
chances are that it’s partly or wholly in- 
adequate—it’s the overlooked cause of 
outages, poor lighting, sluggish drives, 
high power losses, extra maintenance 
expense, and danger to personnel. Nurse 
it through for the time being if you must, 
but plan your-next move to get away 
from these risks and losses. 


GENERAL & ELECTRIC 


302-27-5900 
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¢ POWER-SUPPLY SYSTE 
att based im henily built 



















In this modern system, power is distributed 
from Metal-clad Switchgear or Master Unit 
Substation (A) at relatively high voltage 
(2.4 to 13.2 kv) to load-center unit substa- 
tions (B) located near the centers of elec- 
trical load areas. There it is stepped down 
to utilization voltage (below 600 volts) and 
distributed to the load through drawout air 








circuit breakers and short secondary feeders. 
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* 
No system is more flexible than load- Like a set of blocks, the elements that go The components of a G-E unit substatid 
center distribution. Units can be combined to make up a complete electric power sys- are of standard design. Installation an@ 
in any one of a number of basic circuit tem can be combined in many ways, with- maintenance are simplified; no wo 
arrangements. (Diagram shows secondary- out engineering or construction delays. about oddities or misfits. You get exactll 
selective hook-up.) All parts are designed to work together. the right assembly for the load conditions 






























Your Plant from 


Crippling Outages 


THIS MODERN SYSTEM FOR 
DISTRIBUTING ELECTRIC 
POWER protects your 
from power shutdowns in two 


plant 


ways: Low-voltage power is dis- 
tributed from unit substations 
within definite load areas. Circuit 
protection here ISOLATES trou- 
ble, leaving all other areas un- 
affected. 

In addition, each individual sub- 
station is unusually strong in 
SELF-PROTECTION features. 
By co-ordinated “system” ar- 
rangements, two or more sources 
of supply to any local circuit can 
easily be provided. 





money. Mass 


Ask for Bulletin GEA-3758A 


The savings of repetitive manufacture 
enable us to-give you more for your 
production results in 
higher-quality equipment that is pro- 
duced more quickly and at a lower and 
definitely predictable installed cost. 


Full Voltage to 
Every Lamp and 
Machine 


aediadad, 


LONG, CIRCUITOUS LOW- 
VOLTAGE FEEDERS are elim- 
inated by the load-center system. 
This ends the basic cause of most 
low-voltage troubles, and limits 
costly IR-drop losses. Dim light- 
ing and sluggish power are avoid- 
ed. Each substation is matched 
to local load conditions within 
your plant, and delivers full- 
voltage power over short, direct 
feeders to motor controls, lighting 
panels, and the like. Wiring prob- 
lems are simplified. Naturally, 
this method also means great 


savings in cable copper. 





SAFEGUARDS DELIVERS SAVES TIME | 


In Plant Planning 


and Conversion 





LOAD-CENTER POWER DIS- 
TRIBUTION SYSTEMS enable 
your engineers to make maximum 
use of available standard appara 
tus such as unit substations and 
metal-clad switchgear. They can 
be laid out by means of a simple 
“one-line” diagram, fitting ready- 
built equipment combinations to 
your specific needs. This method 
permits placing orders months 
earlier, and thereby gets plants 


into production sooner. 


If plant conversion alters power 
loads, substations can be quickly 
relocated. 








GENERAL () ELECTRIC 











THE G-E UNIT SUBSTATION 


Is the Basic Building Block 
Of Load-center Systems 





* Each block is a completely co-ordinated unit, as 
easy to specify as a standard machine tool. 


* Safely “at home” anywhere in the plant because 
of the Pyranol transformer and metal-enclosed 
switchgear. 


* Offered in flexible combinations of incoming- 
line and secondary-circuit arrangements, from 200 
to 2000 kva. 


Metal-clad primary protection. Each high-voltage 
circuit is isolated in its separate, grounded, steel 
compartment. 


Vertical-lift breakers are easily removable for in- 
spection. For safety’s sake, you can’t elevate or 
lower breakers unless they are open. 


Drawout air circuit breakers for secondary circuits 
are individually metal-enclosed. Breakers are inter- 
changeable, avoiding delays during routine mainte- 
nance. Interrupting capacities are correct for the 
transformer ratings. 


The PYRANOL* transformer section makes vaults 
unnecessary for indoor installation. No Pyranol 
transformer has ever burned or contributed to a fire. 


*Reg. U.S. Pat. Off. 


GENERAL (4 ELECTRIC 








Pressure-tight tanks protect vital parts from dust, 
dirt, dampness. Little or no maintenance is re- 
quired. 

The heat-storage capacity of the core-and-coils 
and of the cooling liquid makes the Pyranol trans- 
former ideal for emergency overloads. 

As an integral part of a G-E unit substation, each 
transformer is electrically matched with its ac- 
companying primary and secondary switchgear. 
More information in Bulletin GEA-3592. General 
Electric Company, Schenectady, N. Y. 


Ask your local G-E representative 
about— 
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As a major producer of 
heat exchanger and ragitn | 
| equipment, Lummus designs | 
. and builds a complete line of 





Steam Jet Air Pump 
‘& Bleeder Heaters = = 
* Boiler Blowdown Heat 
fi Exchangers 3 
ie * Evaporators 
Fuel Oil Heaters 

* Lubricating Oil Coolers 


- %& Steam Jet Refrigeration 


THE-LUMMUS COMPANY 


i The services of Lummus engineer- 
| + ing. personnel are available to M M U $ 
public utilities and industrial power 


plants for the study of specific 
problems and the design of heat 
nger and vacuum equipment _ 
individual condi 





420 LEXINGTON AVENUE, NEW YORK 17, N. Y. 
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OR over 25 years, engineers have depended on Johns- 

Manville Service Sheet for their gaskets. As a result of 
its performance under widely varying temperature and 
pressure conditions against steam, oil and other fluids, 
gases and chemicals, J-M Service Sheet is recognized as 
the No. 1 sheet packing today. 


Over the years, J-M Service Sheet has been constantly 
improved to meet the increasingly severe demands of industry. Its dependability 
and high degree of uniformity are the result of quality ingredients and special 
manufacturing techniques developed during nearly three-quarters of a century 
of experience in the production of packings. 

For details on Johns-Manville Service Sheet and on the complete line of 
J-M Packings and Gaskets, write Johns-Manville, 22 East 40th Street, New 
York 16, N. Y. 





Johns-Manville PACKING 


_THERE’S A DISTRIBU 
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S-A Engineers Consider 
All Types of Material Handling Equipment 


@ Material handling is so critical a part of virtually 
every industrial operation that no plant man will want to 
make a decision on equipment until he is convinced that the 
system recommended is the exact system needed for maximum 
efficiency and economy. 

Consult S-A Engineers on your current or post-war handling 
problems, as they are in a position to give you the benefit 
of 42 years of experience in the solution of your Material 
Handling problems. 

















Stephens-Adamson designs and manufactures all types 
of conveying units required in any recommended systems 


i 515 RIDGEWAY AVENUE, AURORA, ILLINOIS 
LOS ANGELES, CALIF. yx BELLEVILLE, ONT. 
STEPHENS-ADAMSON 


MFG. CO. 


ne aud Manupacturers of AAU “/yper of 
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Flap valve admits air from 
suction pipe ...and also 
seals back flow of air dur- 
ing priming cycle, 





Sectional view of priming 
valve ... in closed position 
when pump is primed, and 
open during priming cycle. 





PRIMING CYCLE: Pump passes 
water from A to B, followed by 
air from C. Air discharges at D, 
while water in tank flows back to 
pump through by-pass H. Process 
is repeated until all air is elim- 
inated and water E rises to F. 
Valve B closes under pressure, 
shutting off by-pass H when all 
air is out. Water then flows from 
suction pipe E through the pump 
normally to discharge pipe D. 
When flow stops, valve B opens, : * 
water in tank gravitates to A... 
and priming cycle is repeated. 








New Allis-Chalmers Type AO automatic self-priming 
pumps are of two designs: horizontal (shown) and vertical, 











MILWAUKEE, WIS.—Allis-Chalmers announces a new auto- 
matic self-priming centrifugal pump, Type AO, which insures | 
high efficiency through use of a new-type spring valve. The 
AO is especially adaptable to applications where speed of in- 
stallation is important. Available for high priority jobs. 4 


WE WORK FOR WE PLAN FOR 


VICTORY 


ALLIS-CHALME 
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Located high above the floor so that it can be read far down the firing aisle, this Micromax Round- 
Chart COo Recorder helps a New York State plant to save coal by improving combustion beneath 
its stoker-fired boilers. 


TRYING TO SAVE FUEL? 
Maybe a Micromax C0, Recorder CanHelp 


Freed by the Micromax CO, Re- 
corder from the job of analyzing flue- 
gas, at frequent intervals, many a plant 
engineer is saving fuel simply because 
he knows more about CO,—and knows 
it more quickly —than ever before. 
For when the Micromax shows the 
need of a change in air supply to the 
boiler, the engineer makes the cor- 
rection with speed; and quickly sees 
the result on the Recorder’s chart. He 
can tell, from minute to minute if he 
wishes, just how combustion stands in 
relation to optimum efficiency. And 
he has the CO, records to help plan 
future operating savings. 

One of the outstanding successes of 
modern instrumentation has been 
scored by this Recorder. Coming into 
the power field when CO, recorders 
were widely regarded as not practical, 
this instrument was on a “make good 
if you can” basis in every early in- 
stallation. Two or three types of CO, 
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The Strip-Chart form of Micromax CO2 Recorder 
is preferred by some users. 


But the comment came quickly 
enough after a few installations had 
been made, because the new device 
overcame the standard objections to 
automatic CO, meters—it was sensi- 
tive, it was not easily damaged in use, 
and it required practically no servic- 
ing. Users checked it, found it accu- 
rate; could see for themselves its 
other qualities ; came to depend on it. 

Today, wherever any thermal-con- 
ductivity-method recorder can be used, 
these advantages of sensitivity, sturdi- 
ness and low maintenance can be en- 
joyed. If you have a CO,-analysis 
problem, one of our engineers will 
gladly tell you more about Micromax. 
If you prefer a quick, clear, printed 
description, ask for Catalog N-91-163. 





meters were already available; the 
arrival of still another didn’t rouse 
much comment—at first. 


A Slogan For Every American 
Jel Ad N-91-163(12) 


MEASURING INSTRUMENTS - 


Micromax Recorders for Flow, Temperature and COs, being mounted, together with Metermax 
Combustion Control, on a boiler-control board before shipment from our plant. These panels arrive 
ready for connection to boiler, etc.; greatly simplify the installation. 


LEEDS & NORTHRUP COMPANY, 4973 STENTON AVE., PHILA., PA. 


LEEDS & NORTHRUP 


TELEMETERS + AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
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A COMPLETELY NEW 
PNEUMATIC TRANSMITTER 


For Measuring Flow and Level 


A new metering device operating on the 


Force-Balance Principle 


Republic announces an entirely new 
type of pneumatic meter which has 
been thoroughly field tested during 
the past two years. The Republic 
Differential Pressure Transmitter is 
asimple pneumatic device for con- 
verting a differential pressure, such 
as is produced by the flow of a fluid 
through an orifice or by liquid level 
in a vessel, into an air pressure 
which varies proportionately with 
the differential pressure. 


This air pressure is used as a 
direct measure of the differential 
pressure and can be conducted to a 
remote location by means of tubing. 
A gage or receiver connected any- 
where in this transmission line will 
show the variations in the differen- 
tial pressure and may be graduated 
in terms of the flow or level which 
it represents. The pressure can also 
be utilized as the impulse for actu- 
ating a controller. 


RANGES—standard ranges are 
available from 0.9 in. to 25 in. of 
water differential, for working pres- 
sures up to 15 psi.; 7 in. to 50 in. of 
water for working pressures up to 
25 psi.; and 13 in. to 800 in. of water 


for working pressures up to 600 psi. 
Special heads can be provided for 
working pressures up to 2000 psi. 


ACCURACY of the Republic force- 
balance method of measurement is 
higher than can be consistently se- 
cured and maintained with any other 
method. Transmitting pressure vs 
measured differential is guaranteed 
within 14 of 1% of meter range. 


SENSITIVITY— due to the negligible 
motions required for complete oper- 
ation of all parts for full scale change, 
no appreciable hysteresis results 
from reversal of direction of meas- 
urement change. The hysteresis loop 
is so small that it is undetectable 
by ordinary means, being less than 
1/20 of 1%. 


RESPONSIVENESS — due to the 
fact that there is virtually no volume 
displacement, the Republic Pneu- 
matic Transmitter is able to follow 
flow changes almost instantaneously. 
The time required to produce full 
output pressure at the transmitter 
is in the nature of fractions of a 
second, after the differential is im- 
posed. Therefore a receiving instru- 


a 


The Republic Differential Pressure 


Transmitter. 


Typical installation for measuring 
liquid level. 


ment installed adjacent to the trans- 
mitter will show flow changes al- 
most instantly. With 500 feet of 
¥ in. O.D. tubing, the full value of the 
change will have registered on a 
Republic receiver in 15 seconds. This 
is the overall lag in the system not 
merely, the transmission lag. 


For complete data write for Bulletin No. 43-4 


REPUBLIC FLOW METERS CoO. 


2224 Diversey Parkway, Chicago, Illinois 
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200% EXTRA IMPELLER LIFE 
TO DATE 


46 





Hunt’s Point Engineers use Monel to withstand 


highly corrosive action of sewage-laden sea water 


Corrosion-plus was an operating head- 
ache at the Hunt’s Point Plant of the 
Consolidated Edison Company. 


The water for cooling the hot gas 
must come from New York’s East River. 


But into this drains one of the city’s 
main sewage outlets, ten feet in diarne- 
ter, constantly spewing out a flood of 
waste right beside the plant. 


The circulating pumps must handle | 


as much as 25,000 gallons of this pol- 
luted salt water a minute. At first, im- 
pellers never averaged more than 18 
months of service. 


Then, more than 62 years ago, the 
first Monel impeller was installed. 


Additional Monel impellers have 
been installed in three other circulating 
pumps at the Hunt’s Point plant. The 
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average life of all the Monel impellers 
is over 41 years ... 3 years more than 
the average working life of the former 


type. 


Monel is the logical metal for use in 
applications requiring high resistance 
to erosion and corrosion. In addition, 
Monel is strong and tough . . . plus 
properties that uniquely fit Monel for 
service where a combination of all 
three properties is essential. 


Today, Monel is reserved for appli- 
cations essential to war production. 
After the war, it will be again available 
for general use in long-lived, econom- 
ical power plant equipment. The Inter- 
national Nickel Company, Inc., 67 Wall 
Street, New York 5, N. Y. 





USED IN PUMPS that range in capacity 
from 3500 to 9500 gallons per minute, 
impellers of strong, tough, corrosion-re- 
sistant cast Monel outlast former impellers 
by more than 3 to 1. (The wearing sleeves 
on the pump shafts are cast ''H’’ Monel 
and forged ''K’”’ Monel.) 


INCO 


NICKEL 
ALLOYS 





MONEL - “‘K’’ MCNEL - “‘S’’ MONEL - “‘R’’ MONEL 
“*KR’’ MONEL - INCONEL - “‘Z"’ NICKEL + NICKEL 
Sheet - Strip - Rod - Tubing - Wire - Castings 























TO MARK PROGRESS 


LADISH DROP FORGE CO. 
CUDAHY [“suAus' ] WISCONSIN 





boking Mhead 


To Better Boiler Water Level Supervision 
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This New Reliance Catalog— 


featuring Water Column and Gage Equip- 
ment for pressures above 250 lbs.— gives 


you helpful data for your future power 4 y | e 1884-1944 

plant remodelling or expansion plans. 

Write on your company letterhead to (es rohan 
The Reliance Gauge Column Company, 


5902 Carnegie Ave., Cleveland 3, Ohio. 
BOILER SAFETY DEVICES 
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447% MORE CAPACITY! 


That's the remarkable record of the 
Improved Elgin "Double-Check” Water Softener 


The improved “Double-Check"” manifolds 





are shown in the cutaway view of the Elgin 
Softener below. Close-ups at right explain 
operation. 





THE already well-established Elgin “Double Check” Wa- 

ter Softener has now been further improved to provide 
ever greater softening capacity and efficiency. Illustrated 
above is the improved ‘“Double-Check” type manifold. It 
permits the use of a far deeper zeolite bed by preventing 
zeolite loss. 

More zeolite naturally means more soft water output. 
The 44% increase in capacity headlined above is not the 
exceptional case, but is fully confirmed by a long list of 
users whose names are available to you. 

Since the zeolite cannot escape, higher iskcoidioun 
rates are possible with the “Double-Check” equipment. 
Better backwashing cleans the softener thoroughly and 
prevents packing and channelling. As a result, the brine 
reaches every grain of zeolite, giving better regeneration 
with less salt consumption. 

If you are planning the installation of zeolite water 
softeners for power, process or general applications, don't 
overlook the added capacity and economy of this improved 
design. 


ELGIN SOFTENER CORPORATION 
136 North Grove Avenue, Elgin, Illinois 


(3) Lower strainer 
nortle tion tt ” 


THE “DOUBLE-CHECK” ALONE — 


e Delivers up to 44% more soft water 
Prevents loss of zeolite 


* 
e@ Cuts salt consumption 
’ 


Permits more thorough backwashing 
("Double-Check" manifolds can be installed 
in any make softener) 


STEP UP THE CAPA 


cir 
PRESENT oe 


WATER SOFTENER: 


— the "Double-Check" 
manifold and Elgin high-capacity 
zeolite will do it. 


The “Double-Check” manifold arrangement 
can be quickly installed in place of the 
ordinary manifold system of any make wa- 
ter softener to provide the above features. 
Immediate delivery can be made on any 
type zeolite required for refill purposes. Let 
us show you how economically these Elgin 
modernization steps can give you that much- 
needed extra capacity. 


OTHER ELGIN PRODUCTS 


® Boiler Water Conditioning Systems 
B®. Deconcentrators 

& Continuous Blowdown Systems 

& Filters and Purifiers 

& Oil Removal Filters 

® Aerators 

& Chemical Feeders 

® Water Treating Chemicals 

P» Water Testing Equipment 


Write for Bulletins 


» cess na ns aN A 
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on test floor at the De Laval Wo. 


In the De Laval Works each part of 


a machine is manufactured to limit 
gages on an interchangeable basis 
and then, after assembly, the complete 
pump, compressor, steam turbine or 
gear is tested under operating condi- 
tions to make sure that performance 
guarantees are met and that the unit 
is mechanically perfect. 

Following the test, the machine is 
taken down and the parts carefully 
scrutinized and gaged again, in order 
to detect any deviation from normal. 


This practice and policy insures that 
the purchaser will in every instance 
receive a correctly built and perfectly 
operating machine. 


MaNuFActurers OF TURBINES... STEAM, 
HYDRAULIC; PUMPS... CENTRIFUGAL, 


STEAM TURBINE C0. <:2c:ss, sovary oiseiacemenr 


MOTOR-MOUNTED, MIXED-FLQW, PRO- 


TR ENTO N 2 N J PELLER; PRIMING SYSTEMS; CENTRIFUGAL 
/ sito ta BLOWERS and COMPRESSORS; GEARS... 


WORM, HELICAL; and FLEXIBLE COUPLINGS 
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POST-WAR PLANNERS- 
,.. Here Are Other Warren Pumps 
That areQ Headed For The Top 


WARREN SINGLE STAGE * DOUBLE SUCTION 
CENTRIFUGAL PUMPS 


TYPES DB AND DS 


As an initial insight into the character of these Cen- 
trifugal Pumps, here are a few of their specifications: 


Casing: — Close-grained, high test cast iron of 
the double suction, volute type divided on the hori- 
zontal center-line. 


Impeller: — Gun bronze composition and of the 
double suction, enclosed type, accurately machined and 
balanced to insure freedom from vibration. 


Shaft: — Ample diameter to safely transmit required 
power without undue bending and twisting. 

A Warren employee talks with an admiral about 
Shaft sleeves, case rings, bearings, stuffing boxes, packing the Warren “E” Award. All Warren employees 
glands and all other features of design and construction are take great pride in the Warren Tradition for 
all completely in line with Warren’s policy of “No Compro- reliable, economical performance in peace times 
mise on Quality”. Write for further information or bulletins  . . end Worren’s “service to the end” Tradi- 
regarding these Warren Centrifugal Pumps. stow in wor timex: 


WARREN STEAM PUMP CO., INC. 


WARREN, MASSACHUSETTS 
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Suey SIMPLE 


FLOW RATE METER 


IS TESTED OVER THE ENTIRE RANGE 
OF THE INSTRUMENT 


S pecial hydrostatic testing equipment and 
production laboratory engineers plot a full accuracy 
curve of every Simplex Meter before it is shipped — 
and the curve showing the average error for each 
instrument is sent to the purchaser for his use. 
Incremental differential heads are applied to the 
meter at predetermined percentages of capacity. 
By means of micrometer adjustment, the exact 
height of the water column is controlled within the 
narrowest limits. 

This complete routine testing procedure is the final 


| BLUE 
PRINT 
NOW |! 


stage of production in the Simplex plant — your | 
assurance that every Simplex Meter is not only | 
accurate within the entire range of the guarantee, | 
but is also specifically tested and inspected over its 
entire range before being shipped. 

Write today for latest literature on Simplex Meters 
for use in accurately indicating, recording and 
totalizing rates of flow of : 
liquids and gases encouni- 

tered in the water, sewerage, 

process or power fields. 


SIMPLEX VALVE & METER COMPANY 


6783 UPLAND STREET, 


PHILADELPHIA 42, PA. 
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SEE THE 
RESULTS 











Coat a section of any piece of raw metal with 
a protective film of Anti-Corrode. Place it out- 
of-doors, and leave exposed to the elements. 





Rain, snow, changing temperature, dust and grime have eaten 
into and oxidized the unprotected metal. But note surface under 
Anti-Corrode film—bright and unharmed, in its original state, 





Crries SERVICE ANTI-CORRODE is a safe rust 
and corrosion preventive that brings amazing re- This TEAM Will Save You 


sults. It is a reliable safeguard against corrosion of Money and Materials 

metals in any form or state of finish—whether in a 
m 7 ; : Recently, we announced the development of Cities 

storage or in transit. Anti-Corrode forms a tenacious, Service Rust Remover, and responses to the demonstra- 


durable film that is impervious to moisture and the tion offer far exceeded our expectations. Rust Remover, 
of course, removes rust. Anti-Corrode is designed to 


pray sii Delle eye prevent rust and corrosion. Together, they will safeguard 
+ hahaa: teases a ae laaaatis tendeaiias your equipment and war production—for the duration! 


not be removed in drawing operations. Anti-Corrode 
is made in several grades to meet specific require- 
ments and severest tests. It is economical, easy to 
apply and can be removed with kerosene or any 
petroleum solvent. 


more common gases prevalent in the atmosphere. 








(Available only in Cities Service = CITIES SERVICE OIL COMPANY 
marketing territory EAST of the Rockies.) Room 141, Sixty Wall Tower, New York 5, New York 


Gentlemen: I would like to test Anti-Corrode on my own equip- 
ment FREE OF CHARGE. Please send me the details. 


Name 


CITIES SERVICE OIL COMPANY 


NEW YORK . CHICAGO 





Company. 
Address 
City. 














Po enema e 
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Coal Conservation 
DETROIT STOKERS 


DEPARTMENT 
NCE pistRICcT 
BUILOING 


WAR 
pETROIT ORDNA 
yes2 NATIONAL BANK 


tad ATTENTION 
pEeTROIT S2 MICHIGAN 


Lith $1 720 


ATTENTION or 


phi 


Detroit Stoker Co. 


Monroe 
wichigan 


on Board is sponsoring a 
products, transporte 
munications. Newspapers 
radio are peing used to 4 e the necessity for elimine 
unnecessary use of these vital commodities- 


Gentlemen: 


The Ordnance Departm 
effort and 


in 
rating costSe 
1, the possible agereeet 
fuel, material an 


Ci aa 


ton » dre 9 
U. Ss. hes 


prigadi 
pistrict chief. 


Ae B. 
er General, 





A letter from the War 
, Department on the is ri ; 
subject of Coal and Fuel Conservation plas the boiler—by improving 
° ion, : i 
Detroit Stokers hav 
ea long reco 
economy in all kinds of a note 
They have an ex 
One ef the bask we dependabil onal reputation for 
ov of conaetving fuel)” Walaa ity. Write us for our recommer 
Japs . Ask for Bulletin 524 “" 


Every possible effort must be made to con 
serve fuel. Conservation makes worthwhile 


. savings in operating costs 


eb uary, | — — go, . 








a 


is a Vital Need... 


DETROIT UNISTOKER —(With Detroit Adjustable DETROIT DOUBLE RETORT STOKER —Multiple Re- 
Feed) Single Retort, mechanically driven, unit tort Stoker having two Retorts, with the side 
type, operated by either electric motor or cleaning feature. Built in several sizes, for 
turbine. For 125 to 300 Horsepower Boilers. ° boilers having wide furnaces. . ; 


ROTOSTOKER (Stationary Grate Type) DETROIT ROTOSTOKER—(Power or Hand Dumping) 
der Stoker. Burns fine coal in suspension, Over-throw Rotors and even distribution. Dis- 
or coal or relues ‘tl the grote: Oter- charges the ash into the pit or basement 

— insure uniform fuel distribution. below. For medium or large power boilers. 
um boilers. : 


DETROIT STOKER COMPANY “377°, "cer Bis 


Works at Monroe, Michigan e District Offices in Principal Cities e Built in Canada at London, Ontario 
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In central power generating stations and gen- 
eral industrial plants... on naval and com- 
mercial vessels ... in refineries and chemical 
process plants... wherever pure water is re- 
quired for boiler feed make-up, process work, 
or general services ... G-R Evaporators have 
established records for dependable, economical 
operation. These units do not require hand- 
scaling, and can be maintained by unskilled 
labor. Varying raw water conditions do not 
affect the product under wide limits. The dis- 
tillate produced meets the exacting purity 
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Look into this 
G-R BENTUBE 
EVAPORATOR 


Note the rugged construction, 
unusually large clearances, and 
widely spaced tubes. The heat- 
ing surface of this unit consists 
of patented scale-shedding Ben- 
tube elements. Temperature vari-~ 
ations change the curvature of 
the tubes, thereby shedding the 
scale. G-R Bentube Evaporators 
can be furnished for large or 
small capacities, and in single 
or multiple effects for any re- 
quirements. 


GRISCOM-RUSSELL 
Pioneers in Heat Transfer Apparatus 
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A New Type of Ship Follows Her 


...with the Same Type of Diesel 


Below is a picture of the U. S. Mari- 
time Commission ship American 
Manufacturer. She is one of the C-1 
vessels propelled by Busch-Sulzer 
Diesel engines. The C-1’s are giving 
a good account of themselves, deliv- 
ering war cargoes on fighting fronts 
the world over. 

Now a new type of Maritime Com- 
mission vessel will carry the battle to 
the enemy—the C1-MAV-I. Busch- 
Sulzer is proud, of course, that its 


Diesel engines on C-1 ships made a 
reputation that has earned them the 
privilege of powering the new ves- 
sels. That reputation stems from 
nearly half a century of producing 
Diesel power noted for low operat- 
ing cost, low maintenance cost and 
reliability. These factors will be 
offered to you when Victory ends 
our present schedule of ’round the 
clock production for the Army, Navy, 


Maritime Commission j See 


and high priorities only. 


BUSCH-SULZER BROS.-DIESEL ENGINE COMPANY 


SAINT 


Louis 








AMERICA’S OLDEST 
BUILDER OF 


DIESEL ENGINES 
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Scovill Tube News 





Vol. 2 


SCOVILL MANUFACTURING COMPANY, Waterbury 91, Conn. 


No. 2 





“Phosphorized Admiralty —and 
its dezincification-resistance 


The qualities of this condenser 

tube material as confirmed in 

actual performance and re- 
ported by Scovill engineers 


Millions of pounds of Phosphorized 
Admiralty are now in use in heat ex- 
changer and condenser service — some 
since 1939 when this Scovill material 
was first introduced. Phosphorized Ad- 
miralty has built up a remarkable per- 
formance record and its resistance to 
dezincification is of a high order. 

An explanation of this may be of 
interest. ; 

The dezincification-resistance of 
Phosphorous bearing brasses is well 
known. 

The marked influence of a very small 
percentage of Phosphorous in control- 
ling this form of corrosion of Brass has 
been the subject of considerable re- 
search. In this connection, much interest 
has been shown not only in the actual 
ability of Phosphorized Admiralty and 
other phosphorized brasses to inhibit 
dezincification but in the reasons for the 
beneficial effect imparted to such alloys 
by Phosphorous. 

Several theories have been advanced 
and much investigational work has been 
carried out to explain the inhibiting 
action of Phosphorous in brasses under 
service conditions which would nor- 
mally result in dezincification of the 
metal. This problem will be better 
understood by a consideration of the 
properties of Phosphorous and its 
compounds. 

Phosphorous is non-metallic in charac- 
ter and enters into combination with 
Oxygen to form a series of oxides. From 
Phosphorous and its various oxides, 
a number of metal salts may be ob- 
tained. With the exception of Sodium 
and Potassium salts, these metal com- 
pounds are, in general, insoluble in 
water. In some cases, these salts exhibit 
colloidal properties to some degree. The 
end product of the oxidation of Phos- 





phorous gives ortho-phosphates and, in 
the presence of sufficient Oxygen, ortho- 
phosphates will be found. 

One interesting detail in connection 
with the compounds of Phosphorous is 
the behavior of Tin and Phosphorous 
when they are present in the same solu- 
tion. Tin Oxide in colloidal solution 
readily takes up or absorbs Phosphates 
and this reaction usually hastens the 
precipitation of Tin in a very insoluble 
form. It was earlier believed that this 
reaction was entirely of a_ colloidal 
nature, but, recently, it has been shown 
that a definite compound of Tin Phos- 
phate is formed, at least in certain con- 
ditions. This particular reaction be- 
tween Tin and Phosphorous compounds 
is stressed because it has been noted in a 
research on the dezincification of brasses 
that the presence of Tin in itself retards 
dezincification to some extent; but the 
addition of Phosphorous (as in Phos- 
phorized Admiralty metal) is neces- 
sary to prevent dezincification of the 
alloy. 

If the foregoing discussion of the for- 
mation of insoluble and colloidal metal 
salts of Phosphorous is remembered, the 
dezincification-resistant property im- 
parted to Brass by the addition of 
Phosphorous can more readily be ex- 
plained. In services where dezincification 
of Admiralty metal or other brasses has 
been experienced, the phosphorous con- 
tent of the dezincification-resistant 
alloys probably promotes the formation 
of a protective film (in the nature of a 
metal phosphate or phosphide such as 
Copper Phosphide Cu3P2), which coats 
the metal surface at initially corroded 
areas and arrests further action at 
such areas. 

The reactions which take place in the 
formation of the phosphorous contain- 
ing film may or may not be complex in 
nature, as may be anticipated from the 
above remarks on the chemical reactions 
of Phosphorous. Thus, in the early 
stages of corrosion, Phosphorous, to- 
gether with Copper, Zinc and Tin may 





pass into solution and the Phosphorous 
may then combine with certain of the 
metal ions in solution to form an insolu- 
ble compound which coats the metal 
surface as a stable impervious film. The 
formation of this compound may involve 
nothing more than introduction of ions 
of the reacting elements into the solu- 
tion, followed by precipitation and 
deposition of certain combinations of 
such ions on the metal surface. 

It is probable, however, that a more 
complex series of reactions takes place 
and may be better explained by con- 
sidering the existence of colloids in the 
medium in contact with the metal sur- 
face. In this connection, it may be 
pointed out that very minute quantities 
of colloids in a solution often times pro- 
duce a profound change in the behavior 
of such solutions. In the plating of 
metals, for example, colloids in the plat- 
ing bath may alter the type of plate, 
may prevent plating altogether, or may 
change the conditions (current density, 
voltage, etc.) at which satisfactory plat- 
ing may be carried out. The subject of 
plating is introduced in this discussion of 
colloids because dezincification may be 
looked upon as a plating operation in 
which Copper is plated upon the brass, 
usually in the form of a porous, brittle 
mass. In the case of Phosphorized Ad- 
miralty tubes, colloidal: Tin Phosphate 
or other metal phosphates may play an 
important part in preventing dezincifi- 
cation of the alloy. 

This discussion of the part which 
Phosphorous plays in preventing de- 
zincification of Admiralty metal and 
other Brasses has necessarily been brief 
and has been presented only because of 
the interest which has been shown in 
this subject. 

Wherever dezincification of Admiralty 
metal tubes has been a serious corrosion 
problem, the use of Phosphorized Ad- 
miralty metal tubes is suggested. This 
alloy combines the general excellent cor- 
rosion-resistant properties of Admiralty 
metal, a desirable fine grain structure of 
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‘gut OF 


@ Flood water is not the only “water out of control” which can leave crippling 

damage, irreplaceable loss or financial ruin in its path of destruction. 

Water... uncontrolled ... carried to vital spots in your plant, can ruin vital power 
plant equipment, play havoc with your production schedules or waste precious fuel. 

Today, as never before, modern water conditioning is a “‘must” control against destruc- 
tion by scale corrosion, embrittlement, carry-over, oil, etc. 

You are invited to call on Infilco’s Chemical Engineering Staff to help in any problem 
involving boiler or evaporator feedwater treatment, cooling water conditioning, con- 
densate oil removal, steam purification, etc. There is no obligation. 


IN FiLc @ 


INCORPORATED 


325 W. 25th PLACE, CHICAGO, ILL. 
Formerly INTERNATIONAL FILTER CO. 





ACCELATOR SOFTENERS + CHEMICAL FEEDERS + PROPORTIONERS 


WATER FILTERS. + CLARIFIERS + CO LING WATER CONDITIONERS 
CONDENSATE FILTERS + STEAM PURIFIERS + HOT-FLOW SOFTENERS 


LIME-SODA SOFTENERS ° ZEOLITE SOFTENERS - CATEXERS 
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\P.L—A.S.M.E. and A.S.M.E. CODES © CARBON STE 





4’—0” dia. x 7'—6” dia. x 82’—5” high Stabilizer 
Tower for a Texas Refinery. Fabricated to A.P.I.- 
A.S.M.E. Code, stress relieved and X-rayed. 250# 
working pressure. 
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Heat Exchangers, for an Eastern Refinery, on the 
testing floor. Units have fusion welded Monel Metal 
shells and were built to customer’s specifications. 


48” dia. x 22’—6” long mud drum for a Vogt Water 
Tube Boiler designed to operate at 4504 S.W.P. 
Fusion welded to A.S.M.E. Boiler Code. 


Battery of Absorption Columns in a Western Refinery. 
Units are 33” dia. x 41’—0” high and were stress 
relieved after welding. 


400 KV Industrial X-ray unit in our plate welding 
department. Exographs of welded seams can be quickly 
made because of the special motor operated rolls and 
traveling carriages which are adjustable to vessels of 
any size. 





B_ \ausuut 











Si es a 


HENRY VOGT MACHINE CO. 


Incorporated 
LOUISVILLE, KENTUCKY 
BRANCH OFFICES: NEW YORK - PHILADELPHIA - CLEVELAND CHICAGO DALLAS 
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AY IMPULSE TRAPS 


at Baker Hotel, Dallas 
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HY use a bulky steam trap, when a little Yarway Impulse 
Trap will handle the job just as well, if not better?” asks 
Chief Engineer O. L. Moody of Baker Hotel, Dallas. 


And Mr. Moody adds, “We have been using Yarway Traps 
for years on kitchen equipment, in the boiler room and 
laundry. Their efficient service, simplicity of design, sturdy 
construction and small size appeal to us. Should we need 


more traps, they'll be Yarways.” 


Have you investigated this trap that gets equipment 


You may be surprised to find that it will cost no more to 
replace with Yarways than to repair old, ordinary traps. It’s 


More than 250,000 Yarways have been purchased. 
Ask for Bulletin T-1738, or see your local Mill Supply dealer. 





YARNALL-WARING CO.,114 Mermaid Avenue, Philadelphia 18, Pa. 


YAR WAY IMPULSE STEAM TRAP | 


WHAT LEADERS SAY 





The Engineer as Planner 


Som TEN YEARS 
or so ago it 
chanced that I ap- 
peared at a round- 
table discussion at 
which another 
participant was 
one of the leading 
economists of the 
country. My econ- 
omist friend re- 
marked that the 
worst thing that 
could happen to 
the country was 
to put its economy in the hands of 
engineers. 

This seemed at the moment like an 
uncalled-for criticism of. the abilities 
and usefulness of our profession and, 
as can be imagined, I was up in arms 
at once. 

When, however, he began to expand 
his point of view, it began to appear 
as true and important. It may serve 
a good purpose to review that point of 
view even today, after the lapse of a 
decade of turbulent history. 

It would be disastrous to apply en- 
gineering procedures directly to the 
control of society. It would be disas- 
trous because it is completely unwork- 
able to treat human beings, whether 
individually or in the mass, as though 
they were machines subject to simple, 
invariable, mechanical laws which can 
be discovered, organized, and success- 
fully applied. However much we may 
discover about the causes and the na- 
ture of human actions, the control of 
them still remains an art rather than 
a science, and it certainly will remain 
an art rather than a science so long as 
any of us who are here present live 
and have the faculties intelligently to 
observe. 

We are faced with the necessity for 
a considerable measure of planning. 
This necessity will be made still more 
clear by the difficulty of shifting our 
operations from the first total war in 
which we have ever been engaged over 
to a peacetime economy in which, again 
for the first time, we meet the oppor- 
tunity of a high level of employment, 
production, and human satisfaction. 

The problem divides itself into two 
parts. The first is the determination 
of what is economically, industrially, 
and scientifically possible. The second 
is the question of what is politically 
possible. 

We must never forget that this sec- 
ond question—what is politically pos- 
sible—is the ruling factor. All of us, 
as citizens, are a part of the influences 
which make reasonable procedures 
possible or impossible. As specialists 
in our profession, we have simply to 
realize that our usefulness is limited 
by the poltical conditions in which we 
participate as citizens. Let us turn 
at once, therefore, to some reflections 
on that area of our problem which is 
more nearly a science than an art. 

The subject of economics occupies 
the middle ground between the two. 
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It is classified as a social science. That 
classification in itself indicates its posi- 
tion midway. None- of the social 
sciences is so clear in its relations of 
cause and effect, or has such clearly 
definable causes, that effects and re- 
sults can confidently be predicted in 
advance. Economics itself is a study 
of human behavior. 

Laboratory procedure is impossible. 
Experimentation by varying one factor 
at a time and observing its influence 
unaffected by other .factors is unat- 
tainable. The laboratory is the nation 
as a whole and the world as a whole. 
The variables are numerous and com- 
plex, and they do vary beyond our 
control. 

If this is a mechanism, its nearest 
approach in physical terms is to celes- 
tial mechanisms, in which there are 
no fixed points and only kinetic con- 
straints on the movement of the ele- 
ments. The disturbance of the move- 
ment of the smallest and most remote 
body affects the movement of every 
part. 

We have discovered the complex 
nature of these relationships first in 
our endeavors in the United States to 
control recovery and secondly in the 
necessary attempt to control and di- 
rect our economy to the waging of an 
all-out war. Every time some appar- 
ently simple and obvious action has 
been adopted—for instance, in price or 
production control—its effects have 
spread throughout the whole structure 
and have resulted in disturbances 
which were unexpected, difficult of 
correction, and sometimes almost dis- 
astrous. 

Society is not a mechanism. It is 
an organism. Let us never forget this. 
But where, in this case, shall we find 
the sphere for social action of the en- 
gineer? 

In the first place, the whole situa- 
tion demands the engineering ap- 
proach. It is the role of the engineer 
to apply the discoveries of pure science 
to the practical attainment of human 
desires. He stands and works with one 
foot in each of these two worlds. 

Our society has long needed this 
point of view and this approach. We 


have had the scientists working as 
scientists in the expansion of human 
knowledge. We have long had human 
problems crying for solution. We are 
now engaged in the task of building 
up a technique of social engineering 
which shall bridge that gap in the 
social field as the engineer has bridged 
it in the physical field. 

- A moment ago I spoke of society 
as an organism rather than as a mech- 
anism. Perhaps this gives the clue to 
the procedure. Our most useful paral- 
lel may be between the social organ- 
ism and the human organism, rather 
than between the social organism and 
the machine. 

In this detailed planning for indi- 
vidual companies, for communities, 
and for whole industries, the engineers 
concerned have a large part to play. 
They are concerned with the develop- 
ment of new products. They are con- 
cerned with the development of their 
communities and the public works 
which are needed therein and which 
can furnish a reservoir of employment 
for times when employment is falling 
off. They are concerned with ,the 
broader appraisal of the future of the 
industries with which they are con- 
nected—whether or not new products 
and new methods are tending to ren- 
der them obsolete or whether new op- 
portunities are arising out of new 
scientific developments which should 
lead to expansion and redirection. 

Your speaker is chairman of the 
Research Committee of C.E.D., which 
Nas set itself the task of developing 
the hygienic principles which, if ap- 
plied to our society, will enable busi- 
ness to perform its socially usetul 
function. It performs the engineering 
office of making application of the 
studies undertaken Ly a staff of tech- 
nical men and an advisory body of 
social scientists, to the practical prob- 
lems which it has posed. This is the 
true engineering function applied to 
social problems. In my belief, it is the 
most hopeful project now under way 
in the United States for reaching a 
practical solution of the immensely 
complicated - problems which will face 
us as the war draws to a close. 





Few men in this country—or anywhere else, for that matter—have done more 
straight thinking about the engineer and his relation to society than Ralph E. 
Flanders. After serving as designer for International Paper Box Machinery Co., 
as associate editor of Machinery, and as engineer for Fellows Gear Shaper 
Co., Mr. Flanders became director and manager of Jones & Lamson Machine 
Co., Springfiield, Vt., in 1912, and has served with that company ever since, 
becoming its president i in 1933. He is author of technical and economic books 
and studies, has been awarded degrees of ME and ScD by Stevens, Middle- 
bury, Rose Polytechnic and other institutions and has served on many govern- 
mental and industrial technical bodies. He was awarded the Worcester Reed 
Warner Medal by the ASME in 1934 and was president of the ASME in 1935. 
Recently he was appointed chairman of the Committee on Research of the 
Committee for Economic Development. The material given above is from a 
paper delivered at a recent joint meeting of the Engineering Institute of 
Canada and the ASME at Toronto, as reported in Mechanical Engineering. 
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10-KW LAMP 


T IS DIFFICULT to believe that this little glass tube—no larger in diameter than 
a man's little finger—is dissipating some ten kilowatts of electrical energy. Yet, 
this is what it is doing. It is a new mercury vapor lamp developed by Westing- 

house, rated at 10,000 watts and is so brilliant that this picture had to be taken 
through a special glass filter screen. Actually the tube is not glass; it is quartz and 
it is cooled by a continuous flow of cold water through an outer tube surrounding 
the inner quartz tube. Even with this stream of cooling water, however, enough heat 
is generated to light a cigarette held near it. Samuel Hibben, director of applied 
lighting at the Westinghouse Lamp Division, showed this lamp at the Waldorf-Astoria 
in New York during a recent demonstration of possible post-war uses of light. It 
produces a brilliance one-fifth that at the surface of the sun and concentrates in its 
less than two-foot length the light given off by 1000, 40-watt household incandescent 
lamps. Such lamps have yielded important data to aid research engineers in their 
study of color correcting mercury vapor lamps. Similar lamps in smaller sizes—up to 
3000 watts—are now used to light high bays and aisles in war plants. Other lamps 
shown at the demonstration are shown on page 77 of this issue. 
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WITH THE EDITORS 


OF THE MAKING OF MANY 
BOOKS, there is no end. Few people 
outside the publishing business or the li- 
brary field have any conception of the tre- 
mendous amount of published scientific and 
technical literature that is available today. 
Scientists and engineers are now begin- 
ning to have trouble with this mounting 
volume of printed matter. There are, 
to be sure, some cynics who maintain 
that the human race is eventually going 
to be submerged and extinguished in a 
flood of little pieces of paper with num- 
bers written on them, most of which 
mean absolutely nothing. (We are doing 
our best to keep Power PLant ENGI- 
NEERING from falling into that category.) 
In all seriousness, however, the prob- 
lem of surveying the scientific and tech- 
nical literature of a given field is as- 
suming gigantic proportions. 

When an engineer or scientist em- 
barks on a research project, he should, 
theoretically, have such a complete knowl]- 
edge of what has been published on all 
phases of that problem that he would 
spend no time in duplicating work that 
had been done previously. Frequently, 
however, the technician not only does 
not know how to make a proper survey 
of the literature but even if he did know 
how, the job might be bigger than the 
research project itself. 

This problem, particularly as it arises 
in the chemical field, is discussed in 
a very interesting report entitled Prob- 
lems of the Scientific Literature Survey 
by Gustav Egloff, Mary Alexander and 
Prudence Van Arsdell of Universal Oil 
Products Co., recently published in the 
Journal of Chemical Education. 

According to this report, many chem- 
ists meet their first research problem 
with inadequate preparation for conduct- 
ing literature researches in a reasonable 
length of time. Some are not even ac- 
quainted with the titles of the more 
prominent journals in their own language. 
Much valuable time has been wasted 
duplicating studies that have already 
been published. In addition to avoid- 
ing laboratory duplication, the review 
of related work may bring forth many 
profitable -ideas. 

The report continues with an analysis 
of the things that should be done in 
making a survey of the literaturé cover- 
ing a specific problem in chemical in- 
vestigation. The report then raises the 
question: Why are these rules necessary 
for a group of trained scientists? It 
concludes that the answer lies in the 
lack of fundamental training in the use 
of the literature for a bachelor’s degree, 
as well as inability to foresee the out- 
come of carelessness in handling certain 
details, and of deviation from a general 
form. It recommends much more at- 
tention to this subject in the colleges, 
calls attention to the increasing impor- 
tance of the scientific literature in the 
Russian language and concludes with 
this pertinent observation: “At the close 
of this war there will be an even greater 
necessity for such training, since there 
will undoubtedly be released for publica- 
tion a tremendous volume of research 
which is now under secrecy orders be- 
cause of its relation to the war effort.” 

_ While the situation in the power en- 
gineering field does not approach in com- 
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plexity that in the chemical field, yet 
it is becoming increasingly clear that the 
job of referring to and evaluating power 
engineering literature is growing rapidly 
in importance. Power PLANT ENGINEER- 
ING’s editors receive scores of questions 
on aH phases of power engineering. 
They are continually impressed by 
the fact that many of the questions 
that arise today could have been answered 
by the inquirer if he had had, or been 
able to obtain, knowledge of what has 
teen published in various technical mag- 
azines during the past ten or fifteen 
years. 

Another aspect of the problem is ‘the 
fact that developments in so many of 
the fields of chemistry, metallurgy and 
related applied physical and chemical sci- 
ences, to say nothing of fields like elec- 
tronics, are beginning to affect materially 
the things the power engineer can do 
at present and will be able to do in 
the future. 

It is no disparagement or criticism 
of librarians or of the various tech- 
nical and scientific indexes available to- 
day in all good libraries to say that 
they do not give the average engineer 
what he needs. The fault is more with 
the engineer’s ability to use these fa- 
cilities. If the power engineer, like the 
chemist, is not receiving any training in 
his engineering college or technical school 
in evaluating the literature of the field 
properly, that training certainly should 
he given him. But perhaps more could 
be done. 

Perhaps we could set up a formal 
bibliography of the power engineering 
field. In certain fields there are insti- 
tutes that form a focus for all the ac- 
tivities of the field. The paper in- 
dustry is an example, with its institute 
at Appleton, Wis. In mechanical engi- 
neering the ASME is the nucleus, with 
its Engineering Index. Yet power en- 
gineering is but one division of mechan- 
ical engineering and many power engi- 
neers, particularly those who need most 
to know the power engineering literature, 
are unable for one reason or another to 
avail themselves of the ASME’s re- 
sources. True, the Industrial Arts Index 
covers all industrial fields, including 
power engineering, yet how many power 
engineers have access to it or even know 
of its existence? 

What the power engineer needs is 
a good power engineering bibliography 
prepared especially for his requirements. 
That requires time and work by a com- 
petent staff and would cost money. 
Would power engineers be willing to pay 
for it? If so, it could be established. 


SPINNING RESERVE — In the 
description of the Harbor Steam Plant 
in the June issue, also im Professor 
Christie’s splendid paper on spinning 
turbines in the January issue, we hope 
you were forcibly impressed by the 
emphasis on one thing you have known 
for years. It is that the whole response 
of a steam power plant to load changes 
depends almost entirely on the speed 
of response of the steam generating 
unit and its auxiliaries, 

In the case of the Harbor Steam 
Plant, the single steam generating unit 
is designed to increase its output from 
60,000 lb of steam an hour to 500,000 


Ib an hour in 20 to 25 seconds—not 
minutes. 

In some of the very high-pressure 
and high-temperature stations, one fac- 
tor, not often thought about, may con- 
trol this speed of response. That is the 
thickness of metal in the boiler drum. 
lf this boiler wall is very thick, then 
the temperature difference between the 
inner and outer surfaces of the drum 
must not be allowed to vary beyond 
a rather small’ value—of the order of 
75 F or so—otherwise undesirable in- 
ternal stresses may be set up in the 
metal. Hence it might take many min- 
utes to raise boiler output through a 
9 to 1 range, for this temperature dif- 
ference has to be maintained through- 
out the range. 

This condition, of course, does not 
obtain in the Harbor steam generating 
unit because of the moderate pressure. 
It is mentioned only to reinforce our 
comment that it is the boiler and not 
the turbine that is the primary factor 
in quick pick-up of load. 

The turbine and electrical men can 
take care of their factors very well. 
Control engineers can design and build 
control equipment to coordinate the 
various factors. But it is the lowly 
boiler man—the combination chemist, 
accountant, steel worker and all-around 
hunky—who must get the steam to the 
turbine unit fast enough to make it do 
what it was intended to do. He holds 
the key to the whole process. 


STEAM FOR—If it is important 
to get steam to the turbine in the 
proper manner to operate it as required, 
it is equally important to get steam to 
industrial processes to operate them as 
required. That’s why you'll find, in this 
issue, one article entitled Steam for Dow 
Styrene and Goodyear Synthetic Rub- 
ber, the other Steam for the Dodge- 
Chicago Plant. That “Steam for—” 
business doesn’t mean we've run out 
of title ideas. It means that’s the story. 

In both cases, large amounts of re- 
quired electric power could be supplied 
the processes from utility systems and 
power pools. So, for the process heat, 
available low-pressure boilers were 
used to save fabrication, critical mate- 
rials and, above all, time. In what we 
like to think of as normal times, the 
relations between steam and electrical 
generation in these two cases might be 
entirely different. 

But the circumstances lead us to 
wonder what may happén when some 
of the chemists get through with us. 
The other day we heard a chemist dis- 
cussing some ideas he is working on 
for power generating cycles at low 
temperatures, in which various liquids 
would replace water and steam as car- 
riers of energy and as refrigerants in 
the condenser. His ideas appealed to 
an expert paper mill engineer who was 
present. Suppose, said the latter, cer- 
tain methods now in use for suspend- 
ing fibers in liquids other than water 
could be applied to pulp and paper 
making. Then we might not need to 
dry paper with vast quantities of steam. 
What would that do to the entire 
physical and economic set-up of a 
paper mill and particularly to the 
power plant? 

These ideas are not fantastic in the 
light of what the “chemmers” and the 
“physickers” are now doing. However, 
we venture the prediction that for sev- 
eral years more you'll be seeing articles 
in the power engineering magazines with 
titles beginning “Steam for—” 
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Steam for Dow Styrene and 
Goodyear Synthetic Rubber 


To get the synthetic rubber program under way rapidly, in a time of severe shortages of 
critical materials and equipment, required pacar i ingenuity, especially in power 
plant design and construction. How power engineers did a great deal with what they 
could get is well illustrated in the power plant built to supply steam for the new styrene 
plant of the Dow Chemical Co. and the polymerization sak of Goodyear Tire & Rub- 
ber Co. at Los Angeles, Calif. Here ten marine type boilers, removed from World 
War | destroyers and redesigned, together with two new high-pressure boilers, were 
installed outdoors, only the pumps, control equipment and laboratory being housed. 
The marine boilers generate 50,000 lb per hr each of 200 psi saturated steam, the 
high-pressure boilers 25,000 Ib per hr each of 450 psi saturated steam, a total rated 
steam capacity of 550,000 Ib per hr. They are fired with either natural gas or ¢” 
and provided with natural draft concrete stacks, thus saving fan and duct materials. 
Electricity for the plant is purchased. A complete system of automatic boiler control 
is provided, with all controls and signals located in a centralized control room. Because 
of the high percentage of boiler make-up required, a large water treatment plant is 
installed. Extensive use of wood and concrete for water treating equipment, oil stor- 
age tanks, operating platforms and stairways saved much critical steel. Here, in a 
vital new industry, is a particularly good example of power engineering at war 


process steam to the styrene plant 


S A COMPONENT part of 
of The Dow Chemical Co. and the 


structed for Defense Plant Corp., 


U. 8S. Government’s synthetic 
rubber program, the boiler plant 
described in this article was con- 


The Dow Chemical Co., Lessee, at 
Los Angeles, by Stone & Webster 
Engineering Corp., for supplying 


polymerization plant of the Good- 
year Tire & Rubber Co. 


ae pro ees At the time the project was 
easel idiiii authorized by Rubber Reserve Co., 
the great demand for ships and 
war machines had brought about 
a shortage of equipment and ma- 
terials used in boiler plant con- 
struction. While the synthetic 
rubber plants were urgently need- 
ed for the war effort, the policy of 
the War Production Board ealled 
for the utilization of used equip- 
ment and noncritical materials 
wherever possible in the construc- 
tion of steam and electric generat- 
ing plants. 

In conformity with this policy, 
the boiler plant was designed to 
utilize ‘a minimum amount of crit- 
ical material by: 

Installation of ten marine 
type boilers for 200 psi proc- 
ess steam requirements, rede- 
signed for land installation; 
also two high-pressure boil- 
ers to supply 450 psi process 
steam. 

Reduction of building re- 
quirements to a minimum by 
installation of boilers out-of- 
doors, housing only pumps, 
centralized controls, chem- 
ical laboratory and locker 
room. 

Use of concrete and wood 
for building structures, wa- 
ter treatment equipment and 
tanks wherever possible. 
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Fig. 1. General arrangement plan, showing relative lacations of boilers, chimneys, pump 
room, control room, water treatment plant and fuel storage tanks 
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Fig. 2. Cross-sections through boiler plant, showing how boilers are installed outdoors, 
how concrete operating platform at Grade 54 forms pipe gallery and roof for pump and 


‘control room at Grade 40.5. 


Operating platform is only structure around boilers. 


Compare with Fig. 3 


Figure 1 shows the general 
plan arrangement of the boilers, 
four conerete chimneys, pump and 
control room, conerete fuel oil 
tanks, fuel oil pump room, trans- 
former station, office and water 
treating plant. All structures and 
equipment are designed to with- 
stand earthquake shock. 

The low-pressure marine type 
boilers supply saturated steam to 
the Dow styrene plant and the 
Goodyear polymerization plant. 
The expected demand for low 
pressure steam from the Dow and 
Goodyear plants is 200,000 and 
180,000 Ib per hr respectively. The 
450-lb boilers supply high-pressure 
process steam to the Dow styrene 
plant. 

Water for boiler feed make-up 
is purchased from the Dominguez 
Water Co. and the City of Los 
Angeles. Up to 90 per cent of 
treated water makeup may be fed 
to the boilers, since no condensate 
is returned from the Goodyear 
plant and only about 40 per cent 
from the styrene plant. 

Either natural gas or fuel oil 
is used for firing boilers. Electric 
power is purchased from the local 
utility. 

Low-Pressure Boilers 

For the generation of 200-psi 
saturated steam, ten White Forster 
marine type boilers, built in 1918 
and removed from _ destroyers, 
were installed. These boilers 
have 6875 sq ft of 1 in. diam tube 
surface. 

_ This type of boiler, as orig- 
nally installed on 1200-ton de- 
Stroyers, was designed for 265 psi 
gage and rated at 100,000 Ib per 
hr maximum eapacity for short 
duration, when operated with eon- 


densate from ship’s condenser and 
distilled water make-up. The heat 
release at this rating was 127,000 
Btu per cu ft of furnace volume. 

As these boilers were not adapt- 
able for installation of new water 
walls and the boilers and furnaces 
as originally built would not be 
satisfactory for land operation 
with treated water, it was neces- 
sary to redesign and rebuild the 
furnaces by the installation of nat- 
ural circulation air-cooled walls. 
The rated capacity of the rein- 
stalled boilers is 50,000 lb per hr 
at a furnace heat release of 58,000 
































































































































Btu per cu ft of furnace volume. 

This extraordinarily high heat 
release could not be reduced by 
further increase in the volume of 
the new furnace, for this was lim- 
ited by the cireumferential dimen- 
sions of the existing boilers and 
by the undesirability of removing 
the radiant heat absorbing surface 
of the boiler too far from the fur- 
nace. To withstand this severe 
service, a sectionally supported, 
air-cooled wall with 60 per cent 
alumina firebrick was _ specified. 
The furnaces were built by Geo. P. 
Reintjes Co. Four different makes 
of refractory brick and tile were 
secured for furnaces, to determine 
from experience which make would 
prove most satisfactory for future 
repairs and replacements. To 
minimize the severe duty on the 
refractory air-cooled walls, about 
15 per cent additional excess air 
is drawn into the furnace by nat- 
ural draft through a series of ports, 
located in the lower part of the 
rear and side walls, for the pur- 
pose of lowering the furnace and 
refractory temperatures. See Figs. 
4 and 4A on Page 68. 


Since the concentration of sol- 
ids in the boiler water will be sev- 
eral times that experienced on 
board ship, because of the high 
percentage of make-up, it was nee- 
essary to install steam baffles in 
the boiler drums to prevent exces- 
sive moisture earryover in the 
steam. ' 
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Fig. 3. Detailed arrangement plan of boiler plant at Grades 40.5 and 41.5, showing how 
boiler feed and other pumps, control room and laboratory are housed. Compare with Fig. 2 
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Fig. 4A. Details of sidewall tile for admit- 
ting air to furnace and reducing wall tem- 
peratures 








Each boiler is equipped with 
four Babeock & Wilcox 19-in. diam 
combination gas and mechanical 
atomizing oil burners. Forced 
draft is provided by an individual 
turbine-driven Wing blower 
mounted on the burner wind box. 

The general arrangement of 
the boiler and furnace as rein- 
stalled is shown in Fig. 4. 
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High-Pressure Boilers 
Two new Babcock & Wilcox 
integral-type boilers of 25,000 Ib 
per hr capacity each, designed for 
450 psi, generate high-pressure 
saturated steam for process work. 


FRONT SECTION ° ° . ° 
Fig. 4. Detailed Scrihesiihiosaniehtcaeimetie emnanitn Aiamtlad ee eee Se 
ig. 4. Detailed cross-sections through one of the redesigned marine-type psi boilers, * € : 
showing air-cooled furnace walls, burners and blowers. two Babeock & Wilcox 19-in. diam 
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CHEMICAL, FUEL OIL AND OTHER AUXILIARY PUMPS 


Fig. 5. Simplified electrical diagram of planh showing switching and protective equipment 
and connections of chemical and other auxiliary pump motors 
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Fig. 6. Heat balance diagram of plant for normal load 


vidual turbine-driven Wing blow- 
er mounted on the burner wind 
box. 

The high-pressure steam main 
for these two boilers is connected 
to the low pressure main through 
a reducing valve, which permits 
both high-pressure boilers to be 
operated at full rating at all times, 
except when one boiler is down 
for repairs. 


Boiler Arrangement 


The boilers are arranged in 
two lines, each having five low- 
pressure and one high-pressure 
units, with the fronts of the boilers 
facing each other. Between the 
fronts of the boilers, a concrete 
platform 13 ft above grade serves 
as an operating floor for the water 
tender and as a roof over the fronts 
of the boilers. It also serves as a 
pipe gallery, which supports the 
main steam headers and from 
which the boiler feed, gas and oil 
piping headers are "hung. The 
roof of the pump and control room 
is an integral part of this concrete 
platform and supports the deaerat- 
ing heater, water tender’s shelter 
house and outgoing process steam 
lines. This concrete floor with 
wood platforms around equipment 
and wood stairway is the only 
Structure around the boilers. Fig- 
ures 2 and 3 show general arrange- 
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ment plan and section of the boiler 
plant. 

Steel columns, girders and 
bracing are used for supporting 
the low-pressure boilers. 


Boiler feed, treated water, 
priming, supplementary chemical 
feed pumps, emergency air com- 
pressor and automatic combustion 
control for the twelve boilers are 
located in a. centralized control 
room, with six boilers on each side 
of this room. To the south of 
this room are the electrical switch- 
ing and locker rooms. 


Boiler Control 


Automatic and remote manual 
combustion control for the twelve 
boilers is centralized on the control 
board in the operating room. All 
boilers on the line are group con- 
trolled from the master regulators 
for the five steam pressure sys- 
tems. Fuel and air are controlled 
by steam pressure through a fuel- 
air ratio controller and_ stack 
dampers are controlled from fur- 
nace draft. Fuel-air ratio controll- 
ers for gas or oil and purge inter- 
locks are located on four auxiliary 
boards installed in the firing aisle 
between the fronts of boilers. All 
combustion control was furnished 
by Bailey Meter Co. and is air 
actuated. Compressed air for the 
control system is normally taken 


from the styrene plant; however, 
if this source of air is not available, 
an emergency motor-driven com- 
pressor comes into service. 

Copes feedwater regulators are 
installed on the low-pressure boil- 
ers and Bailey regulators on the 
high-pressure units. Hooded, il- 
luminated, water-level gage glasses 
ean be seen from the concrete sat 
form at Grade 54. 


Boiler Plant Pumps 

To bring the boiler plant into 
operation from a cold start, a 
small low-pressure boiler feed 
pump is installed. Steam-driven 
boiler feed pumps-for both high 
and low-pressure boilers are in 
normal service. 

Two treated water pumps are 
installed, one turbine driven and 
the other motor driven, for sup- 
plying treated water to the deaera- 
tor, from which the boiler feed 
pumps take their suction. There 
is no difficulty in obtaining water 
from the treating plant from a 
cold start since all the pumps in 
this treating plant are motor driv- 
en. Boiler feed and treated water 
pumps were furnished by the In- 
gersoll-Rand Co. 

A motor-driven Nash priming 
pump is located in the pump room. 
and is connected to the treated 
water suction line. This was done 

(Continued on Page 120) 
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uced Draft Cooling Tower 
Test Performance 


Tests conducted for the purpose of perfecting cool- 
ing system for condensing water indicated necessity 
of pipe changes. Diagnosis of system made. Test 
method described in detail. Results of tests tabu- 
lated. Analysis made of performance conditions 


By E. S. Gray 


Associate Professor of Mechanical Engineering 


University of Missouri 


ECAUSE of the difficulty in 

obtaining all necessary data 
with sufficient accuracy to war- 
rant analysis, a complete test and 
heat balance of a forced or in- 
duced draft cooling tower is sel- 
dom made on location. Two com- 
plete tests, however, were recently 
completed on a tower at the 
power plant of the University of 
Missouri by senior mechanical en- 
gineering students. 

The tower tested was a Marley 
single cell, 15 ft by 16 ft by 24 ft 
wood filled unit rated for 1090 
gpm. The draft was induced by a 


SCREEN FAN GUARD 
MARLEY MULT IBLADE FAN 
ADJUSTABLE PITCH 


MARLEY GEAREDUCER 


MARLEY ORIVE Sriar tT 


MoT 


MARLEY DOUBLE REDWOCOD 
CASING 


MARLEY REOWOOD 2'16-ZAG 
EULIMINATORS C1. 3 rs 


MARLEY FULL SPRAY 
CISTRIBUTION — 


REOWOOD BR ACING— 


ALL FRAMING JOINTS OF 
BOLT@O CONSTRUCTION 


MARLEY REOWOOD SPLASH 
OECKS COUBLE ErractT 


REOWOCOD LOUVAES 


CAST IRON BASE PLATE 


TYPICAL FOR CONCRETE BASIN 


90 in. fan designed for a rated 
speed of 384 rpm driven by a 10- 
hp motor running at 1750 rpm. 
The tower serves a 300 kw Gen- 
eral Electric turbine-generator 
and a C. H. Wheeler low-level jet 
condenser equipped with a steam- 
jet air ejector of the same make. 

Purchase of the tower was 
made on the basis that the tem- 
peratures would be chosen so as 
to maintain 27.5 in. vacuum in the 
condenser. The turbine load or 
other conditions were not speci- 
fied in the contract. The specified 
performance of the tower by the 


FOUNDATION STEEL BY PURCHASER 


TYPICAL FOR WOOD BASIN 





TYPICAL SECTION 








Fig. 2. Marley, filled type wood induced draft cooling tower 


Induced draft tower tested for per- 
formance 


Fig. |. 


company, however, was that with 
a capacity of 1080 gpm, hot water 
at 103 F would be cooled to 89 
IF’ when the wet bulb temperature 
was 70 F with a drift loss of 0.2 
of 1 per cent. 

The occasion for the first test 
was a controversy arising from 
the failure of the tower to produce 
the required vacuum throughout 
the first season of operation ex- 
cept when first started or run 
with very light load. The test 
was made to ascertain facts and 
troubles in order that some settle- 
ment could be made. The second 
test was made after piping 
changes had been made to and 
from the tower and under a dif- 
ferent set of outside air condi- 
tions. Incidental to acceptance 
tests but important for power 
plant information, was the heat 
balance of the tower and conden- 
ser made possible from test infor- 
mation obtained. 

Cooling Tower Diagnosis 

Before the tower was pur- 
chased cooling water was deliv- 
ered to a home built atmospheric 
spray tower. The new tower was 
piped in parallel with the old, ex- 
tension and piping being made on 
the job in the best way then pos- 
sible without disrupting plant op- 
erations. The turbine-generator, 
condenser and air ejector were for 
various reasons all purchased sec- 
ond hand. 
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During the first test, the water 
gage pressure at the base of the 
tower furnished the first insight 
for the tower failure as installed. 
A pressure of 5.5 psi at 10 ft 10 
in. below the nozzle header was 
all that was left of a 25.1 psi head 
pressure on the condenser pump. 
The additional head from gage to 
the spray nozzles and the friction 
through the pipe and nozzles left 
very little head available for 
water distribution and spray with- 
in the tower. 

An inspection of the pipe lines 
between the condenser and tower 
gave the reason for the 19.6 psi 
pressure drop through the deliv- 
ery system. The high pressure 
piping within the plant was all 6 
in. with flange joints and fittings 
except a 5 in. cheek valve at the 
condenser. The nominal flange 
size for both high and low sides 
on the condenser pump was 4 in. 
The suction side piping was a 
combination of 4, 5, and 6 in. 





Table I. Equivalent pipe lengths as of 
TEST ONE 
Line pressure at tower base......... 5.45 psi 
Discharge pressure at condenser..... 25.10 psi 
Equivalent Pipe Lengths, feet 
Return to Condenser: 
242 ft straight 6” pipe 
200 ft straight 4” pipe 
Discharge from Condenser: 
783 ft straight 6’’ pipe 
140 ft straight 5” pipe 





flanged. The extensions outside 
the plant beneath the ground were 
bell and spigot. There was one 
5 in. globe valve on the return line 
at the condenser. To operate the 
unit under these conditions the 
globe valve had to be kept three- 
fourths closed to prevent taking 
all the water from the condenser. 
A 6 in. gate valve on the discharge 
side was kept wide open. Equiva- 
lent lengths of piping as found 


for conditions of the first test are 


summarized in Table I. 

As a result of the first test and 
the findings thereafter the cooling 
tower company received settle- 
ment and the plan proceeded to 
rectify some of the piping faults. 
The piping to and from the con- 
denser within the plant was 
largely replaced by 6 in. prefabri- 
cated pipe. Outside pipe was left 
as originally installed. The globe 
valve on the suction side at the 
condenser was replaced with a 
gate valve. The 4 in. flanged inlet 
and discharge from the condenser 
was not altered. 

Following the pipe changes the 
second test was run. The conden- 
ser pump head pressure was re- 
duced to 10.8 psi but the tower 
pressure remained practically the 
same, 5.3 psi. The friction and 


head drop was reduced to 5.5 psi. 
As a further result the operation 
of the condenser required that the 
valve positions be reversed, the 
high pressure valve being kept 
wide open and the lower side 
valve throttled to prevent flood- 
ing the condenser. 

The curves of condenser vac- 
uum against turbine load typical 
of plant performance before and 
after changes in piping were made 
are shown in Figs. 3 and 4 respec- 
tively. Neither log indicated sat- 
isfactory condenser performance. 
The second condition was defi- 
nitely better than the first. Water 
pressure at the tower base was 
not materially improved. 

Piping changes and test re- 
sults indieated the probable ade- 
quacy of the tower to fulfill its 
guarantee provided the head and 
supply of water was suitable. The 
fault was proved to be with the 
condenser pump. The tower was 
designed for a capacity of 1080 
gpm. In test one, from heat bal- 
ance computations, it received 378 
2pm and from the second test only 
332 gpm. 

The situation demonstrates sev- 
eral faults and practices common 
to many plants and to manufac- 
turers of plant equipment. Be- 
cause the pump did not deliver 
the required water at sufficient 
head showed that the pump ehar- 
acteristics did not fit the needs of 
the tower. The University plant 
had recently undergone needed 
expansion with limited funds. The 
tower purchase was made after 
the financial situation was _ less 
critical and was not predicted at 
the time of purchase of the tur- 
bine-generator-condenser unit. 

The condenser pump charac- 
teristics were not made available 
to the plant management because 
of the source of the purchase. No 
attempt had been made to deter- 
mine them from the manufae- 
turer. 

Testing 

All data pertaining to the tests 
and balances were available ex- 
cept the cooling water flow rate 
to and from the condenser and 
the overflow or make-up of water 





Table Il. Average Air Velocity Vaitetiens 
Through Louvres 


North Side——- South Side 
Sta- Air i 


tion Velocity Ft/Min i Ft/Min 
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Fig. 3. Plotted log of unit No. | 300 kw 
turbine generator, University of Missouri, 


October 28, 1940 





SELES betes cet eta ete eet ile ees tt eee 
Fig. 4. Plotted log of unit No. | 300 kw 
turbine generator, University of Missouri, 
December 24, 1940 
to the plant because of evapora- 
tion from the tower in excess of 
or less than the steam flow to the 
condenser. The latter is applic- 
able only to a jet condenser. The 
heat balance of the condenser and 
the tower provided this unknown 
data but without benefit of cheek. 

Each test was of one hour dur- 
ation, all readings being taken at 
ten minute intervals. The turbine 
load was read from the indicating 
meter at the turbine switchboard 
and the steam flow to the turbine 
from a Bailey meter using both 
recording and indicating values 
for checking. The integrated value 
was used for official caleulations. 
Turbine exhaust pressure was ob- 
tained from a mercury manometer 
and the exhaust temperature from 
a mercury thermometer in an oil 
filled well in the turbine exhaust 
piping. Fortunately for the con- 
denser heat balance, the steam ex- 
haust was superheated. 

The condenser pump _ head 
pressure was taken from a Bour- 
don gage on the turbine panel and 
corrected for center line distances. 
Condenser water temperature in 
and out were from mercury ther- 
mometers in oil filled wells within 
2 ft of the condenser. 

A heat balance of the conden- 
ser provided the only source of 
data for the cooling water flow 
rate to and from the condenser 
pump. In a conventional heat 
balance, radiation loss is often 
determined as the issue of the test. 
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In this ease radiation had to be 
assumed as negligible. The as- 
sumption is not unreasonable for 
the low level jet condenser. 
Critical cooling tower data re- 
quired special attention to obtain 
true values. There were two 3 ft 
10 in. by 15 ft intake louvres at 
the tower base on the north and 
south sides. These were extended 
outward one foot and each ex- 
tended louvre then divided into 
eight equal areas by cords strung 
across the section as in Figs. 5 
and 6. Anemometers, one for each 
side, were used to obtain air ve- 
locities. The instrument was held 
in the center of each area for one 

















Fig. 5. Test locations on north and south 
sides of tower at base for entering air 


It is accepted cooling tower 
practice to wet the wick of the 
wet bulb thermometer: with water 
from the tower rather than with 
distilled water. This is based on 
the idea that the cooling water 
cannot be cooled to the wet bulb 
temperature of pure water as such a 
is not being handled. The prac- L.——— gr | > 
tice is undoubtedly justified. The _ ’ 
effect on cooling tower calcula- Fig. 6. Test locations above fan for psy- 

















minute. 


data taking. 


Two sling psychrometers were 
used for the intake air, one for 


A traverse of the entire 
section took about ten minutes 
and determined the frequency of 


tions using standard psychro- 
metric tables and charts is uncer- 
tain, but lacking corrected tables 
standard data are used. : 

To obtain leaving air condi- 
tions, a traverse of wet and dry 


chrometric data on top of tower 


higher wet bulb are possible. The 
thermometers might have been in 
error. The blast of air and vapor 
with unevaporated water parti- 
cles, however, make it- impossible 


each side. They were held in the 
center of each area following up 
the anemometer traverse. The 
magnitude of air velocity through 
the louvres justified the practice 
of holding the psychrometers sta- 
tionary and vertical. This prac- 
tice also allowed a more critical 
inspection of the minimum dip of 
the wet bulb thermometer, a point 
often overlooked in the use of 
this instrument. 


for the dry bulb thermometer to 
remain dry. The dry bulb then 
becomes a partial wet bulb from 
which some evaporation might 
oceur. ‘The wet bulb might have 
had some evaporation from its 
wick but because of the insulat- 
ing quality of the wick, heat 
transfer was impaired with re- 
spect to the moistened dry bulb. 
The accuracy of wet bulb tem- 
peratures taken under similar 
eonditions should be the subject 
of further investigation. 

The hot water temperature to 
the tower was read from a mer- 
eury thermometer in. a well just 
preceding the entrance to the 


bulb temperatures was made from 
four sides of the fan draft tube 
above the fan, as in Figs. 5 and 6, 
using a sling psychrometer held 
horizontal and stationary. On the 
second test the average wet bulb 
was higher than the dry bulb. 
This situation is not uncommon in 
cooling tower experience. Under 
high relative and absolute hu- 
midities of air intake, the air 
leaving the tower is likely to be 
very close to, if not for practical 
purposes, 100 per cent saturated. 
This was assumed to be the situa- 
tion in test two for computing 
purposes. 
Two 





Table III. Psychrometer Temperatures Above 


Fan Draft Tube 
Test 1 
Degrees F 
Location D.B. Ww. 
North 94.6 
East 91.8 
South 94.7 
West 92.1 


Test 2 
Degrees F 
.B. w. 


the 


Table IV. Average Cooling Tower Test Data 

. Tower water temperature, in, F 
. Tower water temperature, out, F 
. Dry bulb temperature, in, F 

. Wet bulb temperature, in, F 

. Dry bulb temperature, out, F 

. Wet bulb temperature, out, F 

. Air velocity, in, ft per min.... 

. Fan motor speed, rpm 

. Gear ratio, motor to fan.. 

. Motor current, amperes..... 

. Motor voltage, volts 

. Intake area of louvres, sq ft, each side 


explanations for 





Item 
. Barometer, in. hg 
. Turbine steam flow, indicating, lb per hr.... 
. Turbine steam flow, integrating, lb per hr.. 
. Turbine throttle pressure, psig 
. Turbine exhaust pressure, in. hg vac 
. Turbine exhaust temperature, F 
. Turbine load, kw 
. Condenser pump, delivery pressure, psig.... 
. Cooling water temperature, in, 
. Cooling water temperature, out, F 
. Tower water pressure, psig, (10’- 
center line of nozzle header) 


10” below 





Cooling Tower Test Results 

Item 24. Grains moisture pick-up through tower, gr 
Turbine steam flow, integrating, lb per hr... per lb dry air 

Turbine exhaust pressure, in. hg vac . Air velocity through louvres, total ave, ft per 
Turbine exhaust pressure, psSia..........e% ; min 

Steam temperature entering condenser, F... 
Degrees superheat, steam to condenser, F... 
Enthalpy of steam to condenser, Btu per Ib. 
Enthalpy of water from condenser, Btu per 1b 
Enthalpy of water to condenser, Btu per Ib.. 
Cooling water flow rate to condenser, lb per hr 
ot water flow rate from condenser, Ib 


. wont dry air entering tower, lb per hr. 
. Weight vapor entering tower, lb per hr 
. Weight vapor leaving tower, lb per hr 
30. Total evaporation, lb per hr 
. Per cent evaporation, % 
F i 2 pick-up, air through tower, Btu 


6.5 
157,800 


r hr 165,950 
; Heat fe MS? by steam to condenser, Btu per 
Lt isieks MiG hase ora rea SSG EAs En ee 8,300, 000" 8,340,000 
5 mathuiae of water to tower, Btu per lb 102 99.4 per h 
. Enthalpy of water from tower, Btu per Ib. > Radiation and unaccounted for, ee per hr.. 
. Dry bulb temp entering tower, ave, F . Radiation, per cent energy input, 
5. Wet bulb temp entering tower, ave, F . Water cooling, by evaporation, Btu per hr..7,678, 000 
3. Dry bulb temp leaving tower, ave, F - Water cooling, by dry air pick-up, Btu per hr 695,000 
7. Wet bulb temp leaving tower, ave, F . Water cooling, by vapor pick-up, Btu per hr 12,200 
8. Relative humidity, air entering tower, %.... . Total water cooling effect minus rad, Btu 
. Relative humidity, air leaving tower, % oh per hr. 
20. Total jheat, air entering tower, Btu per Ib ‘dry . Cooling effect by evaporation, % (incl rad). 
- Cooling effect by dry air pick-up, 
. Cooling effect by vapor pick-up, % 
air* R 3. . Cooling effect by radiation, 
22. Grains moisture, air entering tower, gr per Ib . Overflow of excess water to sewer, lb per hr 
dry air* . Cooling tower efficiency, 
. Grains moisture, 


57.0 
181,700 
189,850 


_ 
SOMART SCO 


8,230,000 


9,120,000 
890,000 
3.81 
6,000,000 
1,905,000 
20,000 


7,925,400 
68.0 





*Data from psychrometric chart corrected for barometer. 
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tower. Cool water temperature 
from the tower was taken from 
a submerged thermometer in the 
sump at the tower base. 

Tower water pressure was de- 
termined from a Bourdon gage in 
the vertical delivery water line 
and 10 ft 10 in. below the dis- 
tribution header and at ground 
reading level. Motor data for the 
fan drive were taken by a Starret 
counter, a voltmeter and a tong 
type ammeter. 

The weight balance of steam 
to the turbine and evaporation in 
the tower was such that excess 
water was sent to the sewer from 
the tower base and was proved 
to be so by heat balance compu- 
tations. This flow rate could not 
be determined by direct weigh- 
ing. Its magnitude would have 
been helpful in checking the value 
as computed from psychrometric 
data. 

Test data as outlined provided 
three points of balance and 
checks, two of which are inde- 
pendent. Neglecting condenser 
and pipe radiation losses, kinetic 
energy of flow, and pump work, 
the heat delivered by the exhaust 
steam to the condenser is equal 
to the heat picked up by the cool- 
ing water. The heat picked up by 
the cooling water in the condenser 
is delivered to the tower. The 
heat picked up by the air in 
the tower is received from the 
water plus or minus radiation 
from the tower. 

The two tests were run under 
almost identical conditions re- 
garding turbine load, steam flow 
and steam conditions. The second 
test showed 0.9 in. of mereury 
improvement in vacuum. The big 
difference in the test. conditions 
was in the wet and dry bulb tem- 
peratures of the outdoor air. The 
first test was run on a warm day 
at 81.0 F with a wet bulb depres- 
sion of 17.9 F. The second test 
was run when the dry bulb was 
57.6 F and with a wet bulb de- 
pression of 8.2 F. 

There was little drop in tem- 
perature of water between the 
condenser and tower. The satura- 
tion temperature of the steam at 
condenser pressure was 132.3 and 
124.4 F for the two tests while the 
water leaving the condenser was 
134.9 and 131.5 F respectively. 
Steam entering the condenser was 
slightly superheated in each case, 
with total temperatures of 139.0 
and 141.0 F. 

Only by a large number of 
values, frequently determined, 
of air velocity and temperatures 


February, 


such as explained above can an 
adequate tower balance be at- 
tempted. On field tests-with small 
test staff such data cannot be 
determined because of the play 
of wind effects surrounding the 
tower. The test was adequately 
suited to the large group of engi- 
neering students. 


The anemometer traverse 
across the intake louvres show 
interesting variations and indi- 
eate the large error which would 
have occurred if only one or two 
values of velocity on each side 
had been taken. Table II shows 
variations of air velocity across 
the louvres. Stations 1 to 4 are 
on top and show definitely higher 


Xv 


te 


Fig. 7. Test instrument locations on cooling 
tower 


velocities. Station 6 is low 


throughout. 

The variations of wet and 
dry temperatures at four points 
around the fan over the draft 
tube were not drastic but never- 
theless interesting to demonstrate 
the higher wet bulb temperature 
in test two. These are shown in 
Table ITI. , 

It has been demonstrated that 
under conditions of the first test 
the tower was not particularly 
efficient, 67.1 per cent which may 
be attributed to lack of enough 
cooling water and head delivered 
to it by the pump from the jet 
condenser. The water distribu- 
tion and atomization was thus 
affected. Test results show a bal- 
ance between the energy delivered 
by the steam to the condenser 
of 8,300,000 Btu per hr against 
8,650,000 Btu per hr picked up by 
the air in passing through the tower 
and 9,320,000 Btu per hr left in 
the tower by the cooling water 
passing through it. The last two 
values being in excess of that de- 
livered to the condenser by the 
steam indicated that, in spite of 
the best attempts to obtain accu- 
rate data, it is difficult to obtain 


a consistent and accurate heat 
balance. This is well known in 
the cooling tower business. In 
view of the data of Table II, the 
source of some error might be in 
the evaluation and determination 
of the weight of air entering the 
tower. 


Heat lost by the water from 
evaporation, by dry air, and by 
vapor pick-up and not including 
radiation was 8,385,000 Btu per 
hr and compares more favorably 
with the condenser source. Had 
the indicating value of the steam 
flow meter to the turbine been 
used instead of the integrated, a 
closer approach to the balance 
could have been obtained. 


The second test was run on a 
colder day when the relative hu- 
midity was higher and the outside 
wet bulb depression smaller than 
for the first test. The result is 
shown by the large increase in 
per cent dry air heat pick-up at 
the expense of the per cent of 
evaporative cooling. The radia- 
tion and unaccounted for loss in- 
creased to conform to the lower 
outside dry bulb temperature. 
This test was consistent in that 
the heat delivered by the exhaust 
steam was greater than that 
picked up by the air in the tower 
but it is still much less than the 
heat lost by the water to 
the tower. The tower efficiency 


was decreased to 64.1 per cent. 


New Plating Is Superior 
to Nickel in Many Ways 


CERTAIN COPPER or brass parts 
of aircraft instruments that carry 
high-frequency currents must be 
corrosion resistant. 

Electrochemists have evolved 
an answer by providing special 
plating anodes made of an alloy of 
copper, tin, and zine. With these 
soluble anodes, copper and brass 
parts are plated using standard 
plating practices. 

The results are truly amazing, 
according to Westinghouse engi- 
neers. The plated surface has the 
necessary electrical conductivity 
for high-frequency applications 
and is far superior ‘to nickel in 
corrosion resistance. Further, the 
finish is mirror-like, being sur- 
passed in this respect only by sil- 
ver itself. As to abrasion, the sur- 
face is roughly twice as good as 
the usual nickel coating. The new 
plating is entirely non-magnetic 
(not true for nickel) and is easily 
soldered, a fact of great value in 
many electrical applications. 
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Direct-Contact Heaters 
on 5 Turbines at Buzzard Point Plant 


Over a 10-year period, direct-contact heaters have been in- 
stalled on each of 5 successive generating units at this famous plant 
. . . Operating experience with heaters on first unit in 1933 led 
to continuing improvements in control, booster pumps, heaters... 
Developments in equipment and methods are discussed in detail... 
Analysis of performance . . . Final results—very satisfactory . .. 
First article to give details of experience with this type of heater 


H ei Harrigan, Plant Engineer 


and 


ty 
H. G. ee ae Mechanical Engineer 


Potomac Electric Power Company 





General Description 

HE BUZZARD POINT 

PLANT of the Potomac Elec- 
tric Power Co., Washington, D. C., 
has an installed capacity of 220,- 
000 kw, consisting of two 35,000- 
kw, 625 psi, 825 F turbine gener- 
ators and three 50,000-kw, 650 psi, 
900 F units. The plant is designed 
to operate on the unit system with 
one pulverized-coal-fired boiler per 
turbine. Each of these turbines 
has three extraction heaters of the 
direct-contact type. The 35,000-kw 
units have a closed desuperheating 
heater in the discharge circuit of 
the boiler feed pump and the 50,- 
000-kw units have four stages of 
extraction with a closed heater on 
the boiler feed pump discharge. 
Plans have been made for a fourth 
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TURBINE 17 STAGES - 1800 RPM 


50,000-kw unit with substantially 
the same heater arrangement. The 
heat balance diagram, Fig. 1, 
shows the arrangement of heaters 
and ecaleulations for one of the 
50,000-kw units. 

Control System For First Unit 

The original control system for 
the first unit* was designed to 
maintain a constant level in the 
boiler feed suction tank for all 
loads. This control consisted of a 
two-element air-operated control, 
one element operated from a float 
in the boiler feed suction tank, 
and the other from rate of 
flow in the suction line to the boil- 
er feed pump. The impulses from 
these two elements were combined 
in a totalizer to actuate an air- 
operated valve in the condensate 
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Fig. |. Heat balance diagram for one of the 50,000-kw units 
at Buzzard Point, showing arrangement of heaters in the cycle 


line to the first heater (14th 
stage). 

It was found that, due to a lag 
of about three minutes from the 
time the load changed until the 
condensate reached the boiler feed 
suction. tank, the system went 
through surges of, first, too much 
water being admitted, and then 
too little from the cold surge tank. 
In other words, the control system 
was overshooting or undershooting 
the requirements in its attempt 
to quickly restore a fixed level in 
the boiler feed suction tank. 


Control System Now Employed 

Figure 2 shows a diagram of 
the control system adopted as a 
result of continued experience and 
development. This system funce- 
tions to permit a variable level in 
the boiler feed suction tank with 
load, carrying a low level at low 
load and a high level at high load. 
The total variation in level in the 
boiler feed suction tank is 12 in. 
This control of levels is accom- 
plished by means of a two-element, 
air-operated controller, one element 
operating from the head of water 
in the boiler feed tank, the other 
from rate of flow measured in the 
discharge of the condenser hotwell 
pump. The impulses from these 
two elements are combined in a 
totalizer to actuate an air-operated 
valve in the condensate line to the 
first heater. (14th stage). 

On a pickup of turbine load, 
there will be an increase in the 
condensate flow but, due to swell- 
ing of the water in the boiler drum, 
the drawdown from the boiler feed 
tank will lag behind the rate of 
flow from the condenser. The net 

*Buzzard Point Plant Supplies Power to 


Capital, by H. G. Thielscher; Power PLant 
ENGINEERING, November, 1933, pp. 478-479. 
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Fig. 2. Diagram showing principles of control system adopted for direct-contact heaters 
on all 5 Buzzard Point units as a result of continued experience and development 


result is a compensated demand 
for admission of condensate to the 
system by way of the air-operated 
valve admitting water to the 14th 
stage heater. When the boiler feed 
pump discharge increases, the 
level controller in the boiler feed 
suction tank effects a further open- 
ing of the condensate admission 
valve until conditions become sta- 
bilized and the normal level is 
reached in the boiler feed tank 
for the particular load. The re- 
verse happens on decreasing load 
with condensate discharged from 
the system to the cold surge tank. 
Recorder charts, Fig. 3, showing 
load, heater levels and boiler feed 
suction tank level, illustrate the 
functioning of this system. 

Condensate Booster Pumps 

As indicated on the diagram, 
Fig. 1, two’ condensate booster 
pumps are required to pump the 
water from the first extraction 
heater to the second and from the 
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second to the third. These pumps 
are driven by constant-speed mo- 
tors. The units supplied for the 
first turbine consisted of one motor 
driving two pumps in the same 
casing, separated from each other 
by a labyrinth sleeve. 

Operation of, this system dis- 
closed the necessity for several 
changes in the original design to 
improve operating conditions. 
Pump impellers were specified for 
too much excess capacity ; and this, 
coupled with lack of submergence, 
caused excessive impeller wear due 
to cavitation. Impeller capacities 
were reduced but, without any 
other changes, wear still existed. 
The pump easing, subjected to the 
unequal temperatures existing in 
the two pumps in a single casing, 
caused distortion of the casing and 
leaky joints. 

To remedy these conditions the 
following changes were made: 

1—A water storage section was 
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added to the bottom of the first 
and second heaters. 

2—-Air-operated water level 
controls were connected to the 
water storage section, arranged to 
throttle an air-operated valve in 
the discharge of each pump, there- 
by maintaining a fairly constant 
water level in the heater and head 
of water on the pump suctions at 
all loads. 

3—The single-case, two-section 
pump was superseded by two sin- 
gle pumps, coupled together and 
driven by one motor. 

These changes have eliminated 
all the original defects and pro- 
duced very satisfactory operating 
and maintenance results. 


Details of Heaters 


The direct-contact heaters, Fig. 
4, are of Foster Wheeler Corp. de- 
sign. The design is practically 
the same for all heaters except for 
changes required by pressure. 
Each heater is equipped with a 
vent condenser. The non-con- 
densable vapors leaving these con- 
densers are cascaded from the 
third heater to the second, then to 
the first and then to the main con- 
denser, where these vapors are re- 
moved by the steam air jets. All 
vents are provided with orifices 
to limit the amount of venting. 

As noted on Fig. 4, the steam 
enters the lower section of the 
heaters and the water at the top, 
overflowing a circular V-notch 
plate. The water then cascades 
through rain plates, condensing 
the steam. In the original design, 
severe hammering occurred in the 
first and second heaters with load 
changes. Opening the passages by 
enlarging the holes in rain plates 
and installing a vapor by-pass from 
above the first rain plate to a loca- 
tion above the V plate corrected 
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Fig. 3. Recorder charts for a typical day, showing load, heater levels and boiler feed suction tank level and demonstrating how system 
of Figs. | and 2 functions at Buzzard Point. A—Steam flow to turbine; B—Level in 2nd or I Ith stage heater; C—Level in Ist or 14th stage 


heater; D—Level in boiler feed suction tank 
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Fig. 4. Cross - section 
through one of the di- 
rect-contact heaters as 
installed at Buzzard 
Point. Design practi- 
cally the same for all 
heaters, except for dif- 
ferences in details re- 
quired by different pres- 
sures. Each heater is 
equipped with vent con- 
denser. All vents pro- 
vided with limiting ori- 
fices. Steam _ enters 
lower section; water en- 
ters at top, flowing over 
V-notch plate, cascading 
through rain plates and 
condensing the steam. 
Non-condensable vapors 
having vent condensers 
are cascaded from third 
to second to first heat- 
ers, then to main con- 
denser, where they are 
removed by steam air 
jets. Each heater equip- 
ped with float-operated 
mercury switches to 


_ WATER 
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LEVEL CONTROLLER 


this. Clogging of holes in the rain 
plates can also aggravate this con- 
dition. Yearly inspection is made 
to clean out any holes found 
plugged. Hammering caused tray 
holding bolts to shake loose and 
damaged one pump __ impeller. 
Strainers were provided in the 
water outlet of the heaters and all 
nuts keyed to the bolts with cotter 
pins. 


Flow of Makeup 


In the original design, emer- 
gency makeup was admitted to 
the third heater to go directly to 
the boiler feed suction tank. This 
cold makeup admission caused 
severe hammering in the heater 
and was changed to the boiler feed 
suction tank, entering this tank 
at the bottom. Admission of make- 
up to the cold surge tank and to 
the boiler feed tank was controlled 
by floats in these tanks. The 
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control extraction pro- 
tection against reverse 
flow. The three heaters 
in series deaerate the 
feedwater and tests of 
oxygen content are 
given in the text 


makeup supply came from distilled 
water pumps, which were auto- 
matically started from the water 
level in the tanks. The distilled 
water pumps had a capacity of 
800 gpm to meet emergency needs 
of the boiler. One discharge line 
supplied both the cold surge tank 
and the boiler feed tank. 

Under normal conditions, this 
capacity was not required. For 
normal makeup to the cold surge 
tank, a small pump (150 gpm) 
was installed, which floats continu- 
ously on the distilled water header. 
For emergency makeup to the 
boiler feed suction tank, a line was 
run from the distilled water head- 
er to the bottom of the tank, with 
a motor-operated valve at the tank. 
The float was removed from the 
tank. The large distilled water 
pump, and the motor-operated 
valve, are under push button con- 
trol by the boiler operator. 


Reverse Flow Protection 

Protection against reverse flow 
of steam or water to the turbines 
is provided by check valves in the 
extraction steam lines. In heaters 
of this type, there is a large 
amount of water available to make 
flash steam in case of sudden load 
loss. It was necessary, therefore, 
to make certain that positive pro- 
tection was provided. The extrac- 
tion valves are of the swing check 
type, normally self-closing on re- 
verse flow. But to insure closing, 
power operation comes into play 
if the valves should stick. 

Each heater is equipped with 
two float-operated mercury switch- 
es, the floats being set at different 
elevations. The lower float will 
shut the extraction valve if water 
should rise, due to failure of a 
condensate booster pump, above 
the predetermined level in the 
bottom of the heater. The second 
float, at a higher elevation, shuts 
a motor-operated valve in the sup- 
ply to the first heater, diverting 
all condensate to the cold surge 
tank. If the main turbine trips 
out, auxiliary switches operated 
by the throttle valve close all ex- 
traction valves. 

In the original design, power 
operation of the extraction valves 
was obtained from pistons con- 
nected into the turbine high-pres- 
sure oil system. This design had 
two undesirable features: opera- 
tion of the pistons upset governor 
oil . pressure; and_ considerable 
small-sized pressure oil piping had 
to be run to locations where any 
leakage is undesirable. A design 
using motor-operated thrustors 
was incorporated in subsequent 
installations. These thrustors are 
mounted so that the application of 
power closes the check valve. 
When power is cut off, the 
thrustors are returned to their 
normal operating position by 
springs. This arrangement has 
proved to be very satisfactory. 

Results of Operation of the System 

The oldest set of heaters in this 
plant is 10 yr old. No appreciable 
corrosion of the steel plate has 
occurred. The worst point of at- 
tack is where vents and steam 
drips enter the heater shell. At 
these locations some pitting has 
taken place. 

The three heaters in_ series 
serve to deaerate the feedwater. 
Typical readings of oxygen con- 


tent are as follows: 
Leaving Main Unit 
Condenser 0.05 ce per liter 
Leaving First Heater 0.01 ee per liter 
Leaving Third Heater 0 ce per liter 


(Continued on Page 126) 
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Light 
' Magic 


To help plan better homes, hotels and public build- 
ings of the post-war period a group of architects 
and designers were recently shown a number of the 
more recent developments in the field of illumina- 
tion. This demonstration of laboratory models of 
new lamps and of possible post-war uses of new 
lamps and light was conducted by Samuel G. Hib- 
ben, director of applied lighting for the Westing- 
house Lamp Division at the Waldorf-Astoria, in New 
York Several of the demonstrations are shown 
in the photograph on this page. Among the new 
lamps ts was the 10,000-watt mercury vapor lamp 
shown on page 64 of this issue. In some of the dem- 
onstrations lamps were lighted merely by placing 
them in the field surrounding a high-frequency gen- 
erator. Such lighting of course would be commer- 
cially impractical at present but the demonstration 
was interesting 


Fig. 2 (Above). Here is another demonstration in which 
a lamp is made to glow brightly without any mechanical 
connection to a source of electric power. This fluores- 
cent lamp is energized by a beam of radio waves 
produced by a pre-war diathermy machine 


Fig. 3 (Right). Mr. Hibben fries bacon and eggs on the 

upturned lens of a sealed beam headlamp from an army 

bomber. Such units, properly re-designed might be 

used for the "comfort heating" of bathrooms in the 
post-war era 


Fig. |. (Above). In this demonstration Mr. Hibben 
holds a spherical globe in the field of a high-frequenc 
generator. The globe is coated on the inside wit 
phosphor like that used in fluorescent lamps. This phos- 
phor becomes luminous under the action of the high 
frequency waves and so the globe glows in the holder's 
hands even though it is not visibly connected with a 
source of power 
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HE DODGE CHICAGO 

PLANT, Division of Chrysler 
Corp., is composed of such a large 
number of varied buildings dis- 
tributed over such a big area that 
two separate and distinct boiler 
houses became a necessity. These 
are known as the Main Boiler 
H{ouse-Building No. 9 and _ the 
Forge Plant Boiler House-Build- 
ing No. 14. 

At the time of design, steel was 
considered a critical material, con- 
sequently a reinforced-concrete 
frame was used for the buildings, 
and wood was used for boiler walk- 
ways and for bridges to support 
outside, overhead pipe lines to the 
Forge and Foundry Buildings. 

Forge Plant Boiler House 

The Forge Plant Boiler House 
contains three Babeock & Wilcox 
four-drum Stirling boilers, each 
capable of producing 110,000 Ib 
per hr of dry saturated steani at 
175 psi gage pressure. These 
boilers are equipped with side wa- 
ter walls, water-cooled front walls 
and bridge walls, and are set in a 
suspended wall setting of M. H. 
Detrick Co. design. They are fired 
with Babeock & Wileox chain grate 
stokers, have Babeock & Wilcox air 
preheaters and are equipped with 
Clarage Fan Company’s foreed 
and indueced-draft fans, dual driv- 
en. Fan drive is either by Elliott 
turbines or General Electric mo- 
tors. Both foreed and induced 
draft fans are housed in an over- 
head enclosed fan room in the 
boiler house, with provision to take 
air for combustion from outside, 
from the boiler room or from both 
sources. Products of combustion 


are discharged to the atmosphere 
through short, gunite-lined stacks. 
Combustion Control 

Combustion control and instru- 
ments are Republic Flow Meters 
Co. make. Controls are pneumat- 
ically operated by compressed air 
taken either from the 100-psi com- 
pressed-air system through a re- 
ducing valve or from a separate 
motor-driven, compressor-receiver 
unit, to be operated when the main 
compressors are not running. Fuel 
feed is regulated by varying stoker 
speed through a Reeves Pulley Co. 
variable-speed drive. Furnace pres- 
sure is maintained constant by ad- 
justment of dampers on the inlets 
to the induced-draft fans. Air flow 
is regulated by adjustment of inlet 
vane dampers on the forced-draft 
fans. 

The combustion control panel 
has three 9-unit draft gages, three 
2-pen recorders for recording steam 
flow and CO,, three 3-pen recorders 
for recording air and flue gas tem- 
peratures, three steam flow inte- 
grators and the necessary combus- 
tion control instruments to permit 
manual as well as automatic con- 
trol. 

Reducing Stations for Forge Plant 
Steam 

All steam, which is generated 
at 175 psi gage and which is to be 
used in the forging hammers, is re- 
duced in the boiler house to 120 psi 
gage through two parallel reducing 
stations, one designed to handle 
one-third of the load and the other 
to handle two-thirds of the load. 
Keeping these reducing stations re- 
mote from the pulsating effect of 
the hammers tends to stabilize their 


Fig. |. View of main boiler house, Bldg. No. 9. The chimney is not part of boiler installation 
but serves incinerator, the low structure at the left 


Steam for 


One of the world's largest air- 
plane engine factories requires 
two separate boiler plants . . . 
These can furnish total of | ,000,- 
000 Ib of steam an hour and 
22,500 cfm of compressed air 
. » « One boiler plant contains 
two 225,000-lb-per-hr boilers 
fired by continuous-cleaning- 
type spreader stokers, removed 
from a utility plant; also two 
110,000-Ib-per-hr chain-grate- 
stoker-fired boilers and six air 
compressors... . Other plant 
contains three | 10,000-lb-per-hr 
chain-grate-stoker-fired boilers 
and two air compressors. ... 








operation and at the same time 

brings them within the immediate 

control of the operating engineer. 
Feedwater Heating 

Since summer operation of the 
forging hammers provides a large 
quantity of unusable exhaust 
steam, the Elliott deaerating feed- 
water heater was designed to 
handle practically 100 per cent 
make-up, composed of cooling water 
from two 1500-cfm Ingersoll-Rand 
air compressors located in the 
boiler house, and from cooling op- 
erations in the forging plants and 
heat treat buildings. The feed- 
water heater is supplied with 5-psi 
exhaust steam from the forging 
hammers or boiler house auxiliaries 
or both. Condensate and make-up 
water are stored in an overhead 
tank near the boiler house roof 
above the heater. Water from 
the heater is pumped to the boil- 
ers through three Dayton-Dowd, 
two-stage, eentrifugal boiler feed 
pumps, one driven by a Crocker 
Wheeler motor and two by General 
Electric turbines. 

The above mentioned compress: 
ors are driven by Electric Machin- 
ery Mfg. Co. synchronous motors 
and each machine has its own ex- 
ternally mounted air intake filter 
and discharge receiver as well as 
its own aftercooler in the com- 
pressor room. 

Coal and Ash Handling 

Coal is brought to the plant in 
ears on a spur track alongside the 
boiler house, dumped through a 
grating into a track hopper, carried 
by apron feeder to a bucket ele- 
vator whereby it is lifted to a belt 
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the Dodge Chicago Plant 


conveyor running above an elevated 
bunker the full length of the boiler 
house. A traveling tripper dis- 
tributes the coal throughout the 
bunker, from which it is taken by a 
suspended, traveling weigh larry 
and deposited in the several stoker 
hoppers. All coal handling equip- 
ment is by the Fairfield Engineer- 
ing Co. 

Ash, fly ash and stoker sift- 
ings are carried pneumatically by 
United Conveyor Company’s ‘‘ Nu- 
Veyor’’ equipment to an overhead 
ash storage tank located adjacent 
to the boiler house and spur track. 
Ash from the tank is discharged 
through a dustless unloader to 
trucks or railroad cars as required. 


Main Boiler House—Building No. 9 

The Main Boiler House contains 
two Babeock & Wilcox boilers, of 
110,000 lb per hr capacity each, of 
the same design as those in the 
Forge Plant Boiler House, and two 
Babeock & Wilcox five drum 
W-type Stirling boilers of 225,000 
lb per hr eapacity each. The 
smaller boilers are fired with Bab- 
cock & Wileox chain-grate stokers. 
The large W-type boilers are fired 
with Detroit Stoker Company’s 
continuous cleaning type spreader 
stokers. Because of the proximity 
of the Main Boiler House to the 
main manufacturing buildings, all 
boilers are equipped with Buell 
Engineering Company’s dust col- 
lectors for removal of fly ash from 


the flue gases. 


Two Ex-Marysville Boilers Re-installed 
Here 

The W-type boilers were origi- 
nally installed in the Marysville, 
Mich., power generating plant of 
the Detroit Edison Co. They were 
dismantled, redesigned to suit the 
new stokers, newly equipped with 
water Walls on all four sides and 
set in a new M. H. Detrick Co. 
suspended-wall setting. The super- 
heaters and economizers with 
which these boilers were originally 
equipped were abandoned. Dry sat- 
urated steam at 175 psi gage pres- 
sure is generated in all four boilers. 
Space has been provided for a 
future 110,000-lb-per-hr unit. 

Forced and induced draft fans 
for the 110,000-lb-per-hr units are 
of the same manufacture as used in 
the Forge Plant Boiler House. The 
arrangement, size and horsepower 
requirements of the induced draft 
fans for these units had to be 
changed from those supplied for 


February, 


the Forge Plant Boiler House be- 
cause of the dust collector installa- 
tion. Foreed and induced draft 
fans for the 225,000-lb-per-hr units 
are American Blower Co. fans re- 
moved from the Marysville plant, 
reconditioned and remodeled to 
suit the new locations and firing 
conditions, and driven by new Elec- 
trie Machinery Mfg. Co. synchro- 
nous motors, but not equipped with 
dual drive as are the smaller units. 

Combustion control and instru- 
ments are of the same manufacture 
as in the Forge Plant Boiler House. 

Feedwater Heating 

Since about 80 per cent of the 
steam from the Main Boiler House 
is returned in the form of conden- 
sate, the Elliott deaerating feed- 
water heater handles about twice 
as much water as the one in the 


Fig. 2. General view of firing aisle, Forge 


Plant boiler house No. 2, Bldg. No. 14 


small boiler house but only very 
little more 5-psi steam. Water from 
the heater is pumped to the boil- 
ers through five Dayton-Dowd, 
two-stage, centrifugal boiler feed 
pumps, two motor driven and three 
turbine driven. 
Air Compressors Supply 19,500 cfm 
The compressor room in the 
Main Boiler House contains six air 
compressors having a total capacity 
of 19,500 cfm of free air. Two of 
these are Ingersoll-Rand, 3650-cfm 
each, four-corner, two-stage, steam- 
driven compressors, taking steam 
at 175 psi gage and exhausting 
against 30 psi gage back pressure ; 
two are two-stage, Ingersoll-Rand, 
3500-cfm, motor-driven compress- 
ors and two are two-stage, Worth- 
ington Pump and Machinery Co., 
(Continued on Page 128) 
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Insulation-Lined Piping Permits 
Higher Temperature Steam 


Development of a method of lining piping with spe- 
cially selected insulation has made it possible to use 
carbon steel pipe for conveying extremely high tem- 
perature liquids and gases under pressure where 
formerly only alloy steel could be used. The prin- 
ciples involved and the details of installation suggest 
some fundamental changes in piping system design 


ANY of the new processes for 
A making synthetic rubber and 
100-octane gasoline involve petro- 
jeum gases, superheated steam, 
and mixed vapors at temperatures 
ranging from 1000 F to 1500 F 
which are conducted under con- 
siderable pressure through pipes 
—some as large as 8 ft in diam 
and hundreds of feet in length. The 
vast amount of alloy steel neces- 
sary to handle these vapors in the 
conventional manner has present- 
ed a problem—alloy steel was high 
on the critical list. Pre-war sources 
of supply of vital alloys had either 
fallen into enemy hands or were 
seriously restricted by shipping 
problems. Demands for these ma- 
terials for aircraft, ordnance and 
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Temperature distribution through 
Insidline construction 


Fig. 3. 


Fig. 1. Completed in- 

stallation of cartridge 

type of insulation show- 

ing thickness of insula- 

tion material and metal 
lining 


similar production was tremen- 
dous. It was definitely a limiting 
factor in the production of much- 
needed war material. 

Faced with the high cost and 
sharply limited availability of 
alloy and inherent design difficul- 
ties in large high temperature 
piping, a large engineering con- 
struction company had begun in 
1939 development of internally in- 
sulated piping, and had made an 
initial installation in 1940. From 
the experience gained in this and 
subsequent installations, this com- 
pany was confident that carbon 
steel pipe of ordinary weight and 
construction could successfully 
handle the high temperatures in- 
volved in the new processes by 
incorporating a layer of insulation 
inside the pressure pipe to pro- 
tect it from the internal temper- 
atures. 

The resulting internal insula- 
tion for pressure piping devel- 
oped by Baldwin-Hill Co., called 
Insidline, accomplishes this pur- 
pose—not by the use of new ma- 
terials, but rather by new com- 
binations and arrangements of ex- 
isting materials which make it pos- 


sible to handle these high temper- 
ature gases and vapors, under 
pressure, through piping of com- 
paratively light weight and low 
cost. This development made it 
possible to carry on the construc- 
tion of synthetic rubber and high 
octane gasoline plants without 
drawing on the supply of critical 
alloys—thus enabling their use 
where alternates were neither 
available nor practical. 
Construction Details 
Insidline construction consists 
of a layer of high temperature in- 
sulating material placed against 
the inner surface of the pressure 
piping. The insulating material 
is a felted block with a diatoma- 
ceous earth base reinforced with 
amosite asbestos fibres. It is re- 
tained and protected by metal 
liners so arranged as to pro- 
vide adequate expansion clear- 
ances with a minimum of heat 
flow through the metal. The 
inner liner is not required to re- 
sist pressure and is therefore not 
made pressure tight. It is only 
slightly stressed by its own weight, 
the impact of high velocity gases 
and the negligible weight of insu- 
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lating material. Its composition 
and thickness can be varied to meet 
conditions of temperature corro- 
sion, erosion and velocity encoun- 
tered in various installations. . 

The primary objective of the 
internal insulation and lining is 
to hold the temperature of the 
pressure piping to 650 F or below, 
where the phenomenon of ‘‘creep’’ 
does not occur and metals can be 
operated indefinitely at the usual 
stress allowances. (See curves in 
Fig. 2.) Thus, the use of carbon 
steel piping normally specified for 
a given pressure is made possible 
for a wide range of internal tem- 
peratures. 

The secondary objective of the 
insulation is heat conservation, 
and this can be carried to any 
degree indicated by the economics 
or other considerations in a given 
process. The relative thicknesses 
of internal and external insulations 
are determined by the desired pipe 
wall temperature and rate of heat 
transmission. In practice, the in- 
ternal thicknesses have varied from 
1 in. to 4 in. and the external 
thicknesses from zero to 2 in. 

Use of Insidline simplifies the 
design of pressure piping with con- 
siderable reduction in number of 
expansion joints, bends and other 
provisions for pipe expansion. 

Two general classes of construc- 
tion are used, dictated by the 
size of piping. Above 36 in. in 
diam, the entire construction is 
assembled within the pipe in the 
following order: Reinforcing rings 
and slip joint, insulating block, 
segmental liner (panels), through 
metal anchor buttons, and cover 
plates. The flexibility of modern 
are welding is used to accomplish 
all assembly connections. Good 
welding technique results in smooth 
surfaces to minimize pressure drop 
and erosion. 

Under 36 in. a cylinder or 
cartridge is rolled, welded and 
suitably reinforced. The insula- 
tion is appiied to required thick- 
ness and retained by a thin car- 
bon steel sheet which acts as a 
jacket to protect the insulation 
during installation. The complete 
cartridge is then inserted into the 
pipe and anchored by a cone con- 
necting the inner liner to the pres- 
sure piping through welds. The 
next cartridge is then positioned 
to allow for expansion and is sim- 
ilarly anchored. 

At elbows the insulation is a 
loose fill type and is tamped into 
Place after the section of inner 
liner has been positioned. 
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In pipes too small to allow a 
man to work inside, the cartridges 
are joined and pulled into the 
pipe. Shop fabrication is normally 
employed, with the pipe shipped 
to the field ready for erection. 
With welded connections, a por- 
tion of the insulation and liner at 
the weld is installed after erection. 

Expansion joints require spe- 
cial treatment, but can be ade- 
quately protected against high 
temperatures and heat loss. The 
entire method of construction is 
flexible and enables special fittings 
and shapes to be handled without 
difficulty. 

Applications of this type of in- 
sulation have been made for flue 
gases, steam, petroleum gases, hy- 
drogen and fluid catalysts for pres- 
sures up to 300 psi and tempera- 
tures up to 1500 F in various com- 
binations. These conditions have 
necessitated installation in pipe 
sized from 2 in. up to 100 in. in 
diam and ranging from a length 
of a few inches up to single lengths 
of 60 ft on the straight. Velocities 
up to 500 fps have been used 
through Insidline. 

Use of Insidline has permitted 
the development of extremely high 
temperature processes involving 
large sizes of pipe and equipment 
(see temperature distribution 
chart) without resorting to the use 
of excessive quantities of alloy 
steel, which would not have been 
available, or the use of which 
would have retarded other impor- 
tant Government war progress. 


Fig. 4. Steel cover plate that is applied 

after insulation has been put down. The 

button in the center is welded to the out- 

side pipe and later sealed with insulation 
and capped 


Fig. 5. Cover plates over panel type in- 
sulation being welded in position 


Engineers Design Tiny 
Fluorescent Lamp 

No LARGER THAN A MARBLE, a 
new fluorescent lamp has been de- 
veloped that operates with remark- 
able efficiency. It gives off more 
light than a quarter-watt neon 
glow lamp that consumes two and 
a half times as much power ac- 
cording to Westinghouse engineers. 
For the first time, modern fluores- 
cent lamp efficiency has been ob- 
tained in a miniature-size light 
source. Thirty of these tiny bulbs 
take no more energy than an elec- 
trie-clock. This economy adapts 
the new lamp to many military 
applications where very little en- 
ergy is available. Using energy 
from dry batteries, it might be 
used to mark a cache of supplies 
to be left unattended for months. 
It could also be used as a flashing 
lamp on life rafts. If available 
after the war for household use, 
the lamp could burn constantly 
for six months (to mark a stairstep 
or keyhole) for about a penny’s 
worth of electricity. 

The lamp contains two spiral 
electrodes in a gaseous atmosphere. 
A discharge takes place when about 
100 v a-e or 140 v d-e is applied 
across the electrodes. This creates 
an ultraviolet radiation that is re- 
transformed (at high efficiency) 
into a green light—accomplished 
by the phosphor coating on the in- 
terior of the bulb. Other colors are 
possible but green phosphors con- 
vert ‘‘black light’’ to visible light 
most efficiently. A tiny resistor in 
the lamp base stabilizes current 
flow after discharge begins. 

It is more than likely that 
lamps operating on this principle 
(in other colors and in slightly 
larger sizes) will be available fol- 
lowing the war. They will be use- 
ful for marker purposes where low 
illumination with low-energy con- 
sumption is desirable. 
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FIRST 10,000-KW MOBILE POWER 


Ori of the Navy's newest possessions neither floats nor 


flies but, oddly enough, is destined to do its traveling 

over railroad tracks. The non-nautical unit is a 
10,000-kw mobile power plant just delivered by the General 
Electric Co. to the Philadelphia Navy Yard for the Bureau of 
Yards & Docks, Navy Department. 

First of its kind, the mobile plant is one of two such units 
G.E. is supplying to the Bureau. It comprises six specially 
built railway cars housing a complete steam-turbine gener- 
ating station as well as the switchgear and transformer appa- 
ratus for controlling and distributing the 10,000 kw of electric 
power it is capable of producing. The mobile plant was con- 
ceived, initiated, and financed by the Bureau of Yards & 
Docks, and the detailed design was developed by General 
Electric under the supervision of the Bureau. 

The unit has no motive power of its own, but it can be 
hauled over the rails by a locomotive at speeds up to 40 
miles per hour. Thus it can be transported quickly to any 
point where additional or emergency power may be required 
by the Bureau's many domestic projects. G-E engineers have 
estimated that the unit can be put on the line within 24 hours 
after arrival at any operating point. 

Bunker C fuel oil is used to fire the boilers, and a suffi- 
cient supply is carried in the mobile unit for two hours’ oper- 
ation so that power can be generated before tank cars are 
hauled up and connected. 

Generation is at 13,800 v. The transformer included with 
the unit provides other voltages which correspond to those 
of the electric distribution system at any naval shore estab- 
lishment where the unit may be needed. 

All photographs shown are official U. S. Navy photos. 


Fig. 2. Opposite the boiler face is this valve and pump 
assembly to feed water to the steam tubes of the boiler. 
Purpose of the mobile power plant is to provide a source of 
electric power which can be moved quickly to a Naval estab- 
lishment in case of a power failure which cannot be remedied 
speedily by other means. 





Fig. | (Above). Face of the oil-fed boiler aboard the 
mobile power plant. lis capacity output per hour 
is 140,000 Ib of steam, which is piped to an adjoin- 
ing car housing the main turbine generator. Built 
by General Electric and tested at the Company's 
Schenectady Works, the mobile unit was delivered 
to the Philadelphia Navy Yard where these pictures 
were made. 


Fig. 3. The turbine-generator car contains an amazingly com | 
pact arrangement of steam power plant apparatus. In the | 
upper center of this picture is an end of the turbine's com | 
denser where spent steam becomes water. The two upright | 
cylindrical objects in foreground are pumps to draw off tho 
water. This car, heaviest of the six comprising the power 
plant, is carried on 10 axles. 
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PLANT DELIVERED TO NAVY 


Fig. 4 (Above). Here are the principal 
units of the train, foremost the switch- 
gear car, next the turbine-generator car, 
then the boiler car. Other units are the 
transformer car and two accessories cars 
carrying loose parts, such as the collap- 
sible smoke stack, circulating water pump 
and piping, and auxiliary pumps for 
bringing in water and oil supplies. Com- 
bined length of the six specially built 
cars is 405 ft. 


Fig. 5 (Left). Power is distributed 
through the switchgear car to the trans- 
former in another car where the 13,800-v 
current from the generator is reduced to 
whatever voltage meets the requirements 
of the distribution system to which the 
train may be connected. The mobile 
unit needs only a supply of water and 
fuel oil to function and can be put into 
operation from a "cold" start within 24 
hr, General Electric engineers say. 


Fig. 6 (Right). A generating 
plant capable of producing 
sufficient electricity for a 
town of approximately 30,000 
population and contained en- 
tirely aboard six specially 
built railroad cars is one of 
the Navy's newest posses- 
sions. This shows the "self 
starter" aboard the switch- 
gear car of the amazingly 
compact plant. The Diesel 
engine at the right operates 
the small generator, left, 
which provides power to run 
oil pumps and other appara- 
tus needed to put the main 
steam boiler and turbine gen- 
erator into operation. oy 
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Pioneer Hydro Station 
Still Turning Out Kilowatthours 


Plant built in 1896, believed to be the first alternating current 
hydroelectric development in Maine still in operation. It was one 
of the early projects of Stone & Webster and also one of the early 
users of the Scott transformer connection for phase transforma- 
tion. Four 225 kw, 2-phase, 60-cycle, 1100-v generators, of the 
revolving armature type, are belt driven from a common line shaft 


By ‘ie : a Industrial Division, Westinghouse Electric & Mfg. Co. 





HE SMELT HILL HYDRO 

station of the 8S. D. Warren Co. 
of Cumberland Mills, Maine, was a 
pioneer in our electrical age and 
has several ‘‘firsts’’? and ‘‘near 
firsts’’ to its credit. The story of 
its construction offers many inter- 
esting sidelights on the subsequent 
developments in the electrical art 
and on the men associated with its 
beginnings. 

Nearly fifty years in continu- 
ous operation, the station, origi- 
nally called the Presumpscot Lower 
Falls Development, is believe to be 
the first alternating current hydro 
development in Maine. It feeds the 
first high tension transmission line 
in the New England area; although 


Fig. | (Right). Exterior view of Smelt Hill 
Station, Cumberland Mills, Maine 


Fig. 2 (Below). Old Westinghouse generator 
in the Smelt Hill Station. Note the old 
doughnut type exciter at the extreme right 


there were a few previous plants 
using 1100 and 2300 v, this plant 
transmitted at 8000 v, 3 phase, 60 
eycles. It is also the first hydro 
development at tidewater, the effec- 
tive head varying with the height 
of tidewater in the tailrace. One of 
the very early projects: undertaken 
by the firm of Stone & Webster, 
Ine., it is also one of the early users 
of the Seott connection of trans- 
formers for phase transformation. 

The S. D. Warren Co., one of 
the largest manufacturers of fine 
coated book and magazine papers, 
has its main plant at Cumberland 


Mills, a suburb of Portland. It is 
located on the Presumpscot River 
which drains the large Sebago Lake 
area and which flows into Casco 
Bay at Portland. The company 
was a pioneer in developing the 
water rights on the river due to the 
vision and interest of Samuel D. 
Warren, Jr., son of the mill 
founder. A hydro station on the 
river at Saccarappa was con- 
structed for the company in 1889- 
1890 by the Massachusetts Electri- 
cal Engineering Co., Stone & Web- 
ster, managers. This was the year 
Edwin S. Webster and the late 


Charles A. Stone formed their 
partnership and this first contract 
launched their firm into a long and 
fruitful career in the engineering 
and construction field. The plant 
contained two dynamos and oper- 
ated on a 500 v 3 wire d-ce system 
with each dynamo connected be- 
tween line and neutral. A d-c 
transmission line carried the power 
one mile to the mill and the load 
consisted of several 40 hp motors. 

At the lower end of the river a 
natural gorge offered interesting 
possibilities for power generation. 
Accordingly, in 1889 a building 
was erected for this purpose in 
spite of the protests of various com- 
pany officials who felt that it would 
be many years before the full 
capacity of the Saccarappa dyna- 





mos could be used. However, since 
Professor Carmichael’s develop- 
ment of an electrolytic process for 
the production of chemicals used 
in paper manufacturing had proved 
successful in a small way, it was 
proposed to manufacture chlorine 
and caustic by this method. The 
process required much more elec- 
tric power than was then available. 
Then too, the residential electric 
load of the town of Westbrook had 
grown and showed signs of further 
expansion; a growth which would 
be accelerated if certain fran- 
chises, sought after by other inter- 
ests, could be obtained. Thus John 
E. Warren, mill agent, carried 
through the Presumpscot Lower 
Falls Development. 


The distance of the development 
from the mills, nearly five miles, 
offered obstacles to the transmis- 
sion of d-e current and the com- 
paratively new system of alternat- 
ing current generation and trans- 
mission was studied seriously and 
finally adopted. About that time 
there was a disastrous flood which 
washed away some of the d-c equip- 
ment and the time appeared oppor- 
tune to change all of the mill equip- 
ment over to a-c, supply the elec- 
trolytic plant with rotary convert- 
ers, and supply a-c to the residen- 
tial load in Westbrook. The intro- 
duction of the Tesla polyphase in- 
duction motor by Westinghouse, 
and the greater flexibility of alter- 
nating current for transmission 
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Fig. 3 (Left). Mar- 
ble type switch- 
board with some of 
the original West- 
inghouse meters, 
Panel No. 3 was 
purchased by 
Henry Ford for his 
museum at Dear- 
born, Mich. The 
field control panel 
at the left was 
added in 1909 
Fig. 4 (Above). 
Interior of the gen- 
erator room at the 
Smelt Hill Station. 
This is believed to 
be the first a-c hy- 
dro plant in Maine 


and utilization purposes were im- 
portant factors in the decision. 
However, due to a combination of 
circumstances, it was not until 1895 
that the first generator and two 
waterwheels were actually in- 
stalled. A second generator and 
pair of wheels went into operation 
in the fall of 1896, and the remain- 
ing two generators and five wheels 
were installed in 1899. 

The station building, measuring 
146 ft long by 56 ft wide by 48 ft 
high, wheel pit to roof, was de- 
signed to contain ten vertical water- 
wheels; each wheel was rated 150 
hp and was geared to a common 
horizontal lineshaft by means of 
wood cog mortise gears and pinions 
then in common use for industrial 


plant water-wheel drives. The re- 
newable wooden teeth of the water- 
wheel bevel gears were of selected 
maple. Nine wheels were actually 
installed and these operate on a 
varying head, depending on the 
height of tidewater in the tailrace ; 
this tailrace water changes from 
eight or nine feet minimum to 
about eighteen feet maximum. Four 
48-in. diam Victor wheels were 
manufactured by Stillwell-Bearce, 
later the Platt Iron Works, and 
five Hercules wheels were manu- 
factured by the Holyoke Machine 
Co., of Worcester, Mass. The 
wheels operated at 95 rpm driving 
the lineshaft at 160 rpm through 
62/37 tooth gears and pinions. 


Westinghouse supplied the four 
‘*Constant Potential Alternate Cur- 
rent’’ horizontal generators, each 
rated 225 kw, 301.5 hp, 2 phase 
4 wire, 1100 v, 205 amps; they are 
belt driven at 450 rpm from the 
common lineshaft:- and the driving 
belts are 103 ft long with a center 
to center distance of about 42 ft 
between pulleys. The generators 
are of the revolving armature, com- 
pensating field type, and the copper 
brushes may be seen in Fig. 1. The 
names of men famous in the indus- 
try for their early contributions 
appear on the nameplates as patent 
holders: Stanley, for his funda- 
mental work on transformers and 
generators; Schmid, for his devel- 
opments in a-¢e rotating machines; 
and Shallenberger, known particu- 
larly for his invention of the induc- 
tion type meter in 1888. These 
generators have been in practically 
continuous operation since their 
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Fig. 5. Drawing showing the arrangement of machinery in the power station 
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Fig. 6. Arrangement of machinery in the 
dynamo room 


installation, although they have 
been rewound once or twice due 
to damage caused by external 
forces such as lightning surges. In 
fact, such surges at this plant led 
to some pioneer experimental work 
by Westinghouse engineers ; as a re- 
sult, much was learned concerning 
lightning behavior and protective 
equipment which was undoubtedly 
of enduring value to subsequent 
more pretentious installations. 
Information taken from an 
original Stone & Webster blueprint 
of 1896 shows that the generator 
voltage of 1100, 2 phase, was 
transformed to 8000 v, 3 phase for 
transmission to the mill. The trans- 
mission line is 25,083 ft long and 
was protected by six sets of choke 
coils and lightning arresters on 
each phase. It is interesting to note 
that each phase contained one No. 1 
wire and one No. 4 wire in mul- 
tiple, and that there was a poten- 
tial drop of 400 v in the line. The 
step-down Scott transformers were 
of 7600 to 440 v ratio and supplied 
power to a 2 phase 4 wire mill load 
consisting of four 50 hp and one 75 
hp type B induction motor driving 
various lineshafts. Also supplied 
were two 100 hp type B induction 
motors driving d-e generators for 
the Carmichael electrolytic plant. 
When the station building was de- 
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signed it was planned to install d-e 
are lighting generators on the sec- 
ond floor. This of course was not 


followed out, the lighting load at 
the mill was supplied from the 
transmission line through a 100 kw 
single phase transformer with a 
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Fig. 7 (Above and Right). Wiring and 
distribution systems at Cumberland 


secondary voltage of 1200 v. 

The generator switchboard is of 
interest for while its construction 
of marble and its use of early type 
devices offers a marked contrast to 
today’s designs, the modern control 
board accomplishes but few more 
actual results than this one. The 
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four generator panels and an ex- 
citer panel are shown in Fig. 3. 
The black panel was inserted in 
1927 to replace the original panel 
which is now, complete with origi- 
nal instruments, in the Henry Ford 
Museum at Dearborn, Michigan. 
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Fig. 8. Wiring of generators and switchboard 
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Fig. 9. One of the four 225 kw, 2-phase, 60-cycle, 1100-v generators operating at 450 rpm 


The top sections contain the volt- 
meters and their 1100/110 v poten- 
tial transformers; the voltmeters 
had no scale graduations, normal 
voltage being indicated by one line 
calibrated at the proper point. The 
next sections contain two am- 
meters, one per phase. Both volt- 
meters and ammeters are Westing- 
house Type A, developed in 1888 
which operate on the ‘‘attractive’’ 
principle; the electromagnet oper- 
ates without iron, but when ener- 
gized draws a soft iron plunger 
into the electromagnetic field. 
These meters utilize gravity return 
and originally had no damping de- 
vices. However, due to their erratic 
behavior on varying loads, the mill 
electrician added dampers of his 
own design. The ammeter scales 
are calibrated 0-150 amps. The 
type B oil circuit breakers, whose 
coverplates and handles are visible 
in the picture, are nct original 
equipment, but were installed about 
1905 to replace the original air 
break generator switches. These 
were of the plunger type consisting 
of four bayonet switches operated 
by a common handle. 

_ This is believed to be the first 
installation where induction-type 
watt-meters, together with pilot 
current and potential transform- 
ers, were used. Fears were felt as 
to the results if, by chance, some- 
one were to open the secondary 
circuit on one of the current trans- 
formers during full load condi- 
tions. 

Original exciters were Westing- 
house Type M, but some were later 
transferred to other service; one of 
the present standby exciters, vis- 
ible in Fig. 2, is a Mather ‘‘dough- 
nut type’’ transferred from one of 
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the mill’s early d-e installations. 
When erected, the station and 
transmission line were actually 
owned and operated by the West- 
brook Electric Light & Power Co., 
associated with the Warren inter- 
ests, which functioned until 1908. 
Ownership was then transferred to 
the Presumpscot Electric Co., a 
subsidiary of the S. D. Warren 
Co., which sold power to the mill. 
This subsidiary also constructed, 
owned, and operated subsequent 
hydro stations on the river; the 
capacity at Dundee was 3000 kw 
and at Eel Weir was 1800 kw. The 
combined output of the four hydro 
stations went to the mill and the 
towns of Westbrook and Gorham 
until the system was absorbed into 
the 8. D. Warren Co. in 1925. 

EK. B. Newcomb, master me- 
chanic, and W. B. Bragdon, ‘‘elec- 
trician’’ (later manager), em- 
ployed by the Westbrook Electric 
Light & Power Co. together with 
P. P. Crafts, Stone & Webster en- 
gineer, were responsible for carry- 
ing on the construction of the Smelt 
Hill plant. Mr. Bragdon was active 
in the installation of all electrical 
equipment in the 8S. D. Warren 
plants until his retirement in 1931. 
At the present time the Smelt Hill 
Station supplies about 6 to 8 per 
cent of the total load of the S. D. 
Warren Co. and the 50 year old 
machines appear capable of many 
more years of useful service. 

The writer wishes to acknowl- 
edge the help of the following indi- 
viduals in assembling the data pre- 
sented. 

W. B. Bragdon, former gen. 
manager, Presumpscot Electric Co. 

O. A. Fick, present electrical 
supt., S. D. Warren Co. 


Edwin S. Webster, Chairman 
of the Board, Stone & Webster, Inc. 

Henry G. Bradlee, vice-presi- 
dent, Stone & Webster, Inc. 

L. B. Buchanan, Stone & Web- 
ster, Ine. 


Electric Gage Measures to 
0.0000012 Inch 


ONE OF THE SECRETS of Amer- 
ican industrial success is mass pro- 
duction. Mass production requires 
precision manufacture in all plants 
so that parts or machines are in- 
terchangeable. Precision tools are 
important but—acecording to West- 
inghouse engineers—behind it all 
stands that super-precise device, 
the master gage. 

Recently designed devices of 
this type include the Electrigage 
by which accuracy of thread gages, 
threaded parts, machine-tool lead 
screws and racks can be checked. 
The instrument is graduated in 
fifty millionths of an inch and 
readings can be interpolated to 
about twelve millionths of an inch. 
This is equivalent to finding an 
error of three quarters of an inch 
in a mile. 

Applied to an_ international 
measuring instrument with the 
same accuracy the device checks 
the outside or inside of a ring for 
taper, bell, or out-of-round econdi- 
tions. Developed jointly by the 
Sheffield Corp. and Westinghouse, 
Electrigage uses a mechanical pick- 
up that has a feather touch of but 
three ounces. Movement of the 
gaging stylus alters a magnetic 
cireuit to produce a current indi- 
eation. Amplified as much as 
10,000 times and fed to a specially 
sensitive milliammeter (with a 
linear seale and zero center) the 
pointer shows plus or minus error. 
Power is obtained from a 115-v, 
60-cyele, single-phase circuit. An 
automatic stabilizer prevents volt- 
age variation from affecting qual- 
ity of the results. Exceptionally 
fast with good damping character- 
isties, the new instrument is of 
great value in production when 
readings must be obtained quickly. 


Power for a new powder plant 
in the South recently gave utility 
engineers a temporary headache. 
WPB wanted the load to be han- 
dled without purchase of any new 
major generating equipment. The 


“problem was solved through install- 


ation of seven Westinghouse hood- 
type blowers which gave the station 
25 per cent increased capacity, 
enough to supply the powder plant. 


1944 — POWER PLANT ENGINEERING — Chicago, Il. 87 








A 2520 kv-a capacitor rack with the front 
covers removed to show the interior arrange- 
ment 


Power Factor Correction 


On A Large Scale 


HE LARGEST SINGLE in- 

stallation of capacitors now in 
service is correcting power factor 
at a huge aluminum plant where 
the load consists largely of about 
100,000-kw of mercury are recti- 
fiers for electrolytic production of 
aluminum. This load has a power 
factor of about 92 per cent. 

In many plants, 92 per cent 
would be considered to be a very 
good power factor, scarcely calling 
for correction. However, what 
might be a small gain in a smaller 
plant becomes many thousands of 
dollars of operating expense for a 
load of this magnitude. Also, using 
a power factor nearer unity simpli- 
fies the problems of transmitting 
power over the long high-tension 
overhead lines feeding the plant. 
Not only are the line losses reduced, 
but there is less voltage drop at 
the receiving end of the line. 

The following two means for 
power-factor correction at this 
plant were considered : 

13.8 KV BUS 


OIL CIRCUIT 
BREAKERS 











3, 
9-2520 KVA CAPACITOR RACKS 
Fig. t. A typical one line diagram showing 
circuit breakers used to switch capacitors 
in three groups 


By W. K. BOICE 


Industrial Engineering Department 
General Electric Co. 


1. Synchronous condensers. 

2. Capacitors. 

The relative advantages and 
disadvantages of these two means 
has often been the subject of 
weighty discussions and extensive 
studies. However, in this case the 
use of capacitors carried one out- 
standing advantage—short ship- 
ment. While about 15 months is 
involved for completion of con- 


13800 VOLTS 


densers, the capacitors required 
only 15 weeks. In these times, 
such an advantage is clearly under- 
standable. 

The capacitors for this installa- 
tion comprise 22,680 kv-a of Py- 
ranol* capacitors made up of nine 
2520-kv-a equipments. An _indi- 
vidual circuit breaker is not pro- 
vided for each equipment, but 
breakers are provided for groups 
of equipments. Figure 1 is a typ- 
ical one-line diagram of circuit 
breakers used to switch capacitors 
in three groups. 


*Registered Trade Mark. 


3 PHASE, 60 CYCLES 
en, 


TO ROOF 
ENTRANCE 
BUSHINGS 





Fig. 2. Schematic connec- 
tion diagram of a 2520 
kv-a capacitor equipment 
nine of which are used in 
a 22,680 kv-a installation. 
Individual fuse protection 
eliminates the necessity for 
shutting down an entire 
equipment in the event of 
trouble in single capacitor 
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Each of the nine equipments 
consists of a large rack in a 
weather-proof steel housing, each 
rack containing 168 (15-kv-a) ca- 
pacitors. The photograph at the 
top of page 88 shows one equip- 
ment with the side panels removed 
revealing the capacitors mounted 
inside. The housing is approxi- 
mately 9 ft high, 21 ft long, and 
51% ft wide. 

Figure 2 is a schematic diagram 
illustrating the internal connec- 
tions of each equipment. It will be 
seen that individual fuse protec- 
tion eliminates the necessity for 
shutting down an entire equipment 
in the event of trouble in a single 
eapacitor. The Y connection with 
the ‘‘floating neutral’? makes it 
necessary for current flowing in 
any one leg of the Y to pass 
through one or both of the other 


legs. Hence, the current to a short- 
circuit in a unit in any one leg is 
limited by capacitors in the other 
legs to such a low value that dis- 
turbance to the power supply sys- 
tem is minimized. 

In parallel with the capacitor 
units in each phase is a discharge 
coil. This coil is a small reactor 
which draws a very small current 
when the equipment is operating 
at 60 cycles. When the equipment 
is disconnected from the line, the 
coils provide discharge paths - for 
the capacitors so that a charge will 
not remain on the units and thus 
endanger the men who may work 
on the equipment. 

Each housing is equipped with 
thermostatically controlled venti- 
lating fans which operate only dur- 
ing peak ambient temperature con- 
ditions during a few days per year. 


Large Dynamometers 
Use Amplidynes - 


By H. H. VERNON 


Industrial Engineering Department 
General Electric Co. 


HE GENERAL ELECTRIC 

CO. recently built two cradle- 
type dynamometers which are the 
largest of this type in the world. 
These machines will be used for 
laboratory testing of airplane en- 
gines of approximatley 2000 hp, 


3000 rpm. The design is compli- - 


cated by the fact that they will 
be used with contraturning pro- 
peller drives involving hollow and 
solid shafts which extend from 
gear boxes on the engines and turn 
in opposite directions. Amplidynes 
play an important part in the con- 
trol. systems of these dynamom- 
eters. 
_ Each complete dynamometer 
includes three units: one 2500-hp. 
800/2000-rpm, hollow-shaft in- 
ductor unit ; one 2000-hp, 800/2000- 
rpm, solid-shaft inductor unit; and 
one 800-hp, 800/2000-rpm, direct- 
current unit coupled to the solid- 
shaft inductor. The overall length 
of the set is 28 ft. Each dynamom- 
eter absorbs the engine output from 
800 rpm up to 2000 rpm. 
Referring to the sketch, it will 
be noted that the d-c uuit is con- 
nected electrically to the d-c unit 
of a synchronous motor generator 
set for adjustable-voltage (Ward 
Leonard) control to provide crank- 
ing and preliminary engine con- 


ditioning. During the test run 
800 hp, less losses, is absorbed and 
returned to the power system 
through the synchronous MG set. 
This recovery of power helps to 
offset the cost of the d-c equip- 
ment. 

The outer or hollow shaft (K) 
of the gear unit is connected to 
the hollow shaft of the 2500-hp 
unit (A). The inner shaft (L) 
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of the gear unit is connected to 
the shaft of the 2000-hp unit (B). 
The floating shaft that connects 
unit (B) to the gear unit extends 
through the hollow shaft of unit 
(A). This arrangement allows 
the engine to rotate the rotors of 
the two units A and B in opposite 
directions but at the same speed. 

The shaft of the 800-hp direct- 
eurrent unit (C) is connected to 
the shaft of the 2000-hp inductor 
unit and the frames are connected 
together by torque frames. Each 
unit has its own bearings. The 
torque of unit A is indicated by 
one scale and torques of units B 
and C by another scale. 

The inductor units are water 
cooled and the energy absorbed is 
carried away by the cooling water. 
The direct-current unit will be 
provided with forced ventilation. 

Four amplidynes will be used 
in the control systems for the two 
inductors and for the two d-c 
units. One of the control MG sets 
carries an exciter for the syn- 
chronous motor. The following 


features, among others, are pro- 
vided by the amplidyne control: 
1. Srartine THE ENGINE— 
When d-e unit (C) is starting 
the engine, the armature current 
is held constant at a preset value 
by amplidyne (4) acting on the 


field of d-c generator (G). 

2. MAINTAINING CONSTANT 
Torque on INnpDucTors (A) AND 
(B) with ENGINE IN OPERATION— 

Amplidynes (1) and (2), by 
holding constant the excitation on 
inductors (A) and (B), maintain 
the torques of these two units 
constant. 

(Continued on page 122) 
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Fig. 1. Diagram showing the mechanical and electrical arrangements of the largest 
combination dynamometer in the world 
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The Gas Turbine— 


An Engineering Dream for 


By 


SANFORD A. MOSS, Ph.D. 


Consulting Engineer, Supercharger Engineering Division, 
General Electric Co. 


RODUCTION of power by di- 

rect action of products of com- 
bustion on a turbine wheel has 
been an engineering dream for a 
eentury and a half. A number of 
approaches to the complete scheme 
now are in successful commercial 
operation, and it seems possible 
that these are paving the way for 
the long sought accomplishment of 


as an efficient prime mover. So it 
would now seem opportune to give 
some history and _ reminiscence 
(without any thermodynamics), 
list the partial accomplishments 
now in commercial use, and specu- 
late on the future. The author can 
do this from personal association 
with many of the items ever since 
he became, in 1895, one of the many 





the primary plan of the gas turbine who have had dreams in the matter. 





"Will the gas turbine be the prime mover of the future? Will it displace our present 
steam plants, eliminating the steam turbine, steam generating unit and their auxiliaries? 
Will the aas turbine drive our automobiles, airplanes, ships, locomotives, as well as our fac- 
tories? Will it (tH 

Such questions are being fired at us daily by people who are just discovering this "new" 
development. Shucks! It isn't any more a new development than the "new" science of elec- 
tronics (see Power Plant Engineering, December 1943, page 84). It isn't any more a new 
development than the "new" sciences of jet propulsion and rocket power, on which reputable 
scientists have been working for years (see Power Plant Engineering, April 1, 1930). It's just 
the good old "cultural laq" in operation. , 

Ever since about 1900, Dr. Sanford Moss of General Electric Co. has been carrying on 
research on the qas turbine. Yet the fundamental conception of the very type of gas turbine 
on which he and many others have worked since then was clearly outlined and patented in 
1791—no, we don't mean 1891, we mean 1791. And there were gas turbines of a sort before 
that, consisting of bladed wheels installed in chimneys over open fireplaces and rotated by 
the hot combustion gases to turn roasting spits over the fire. 

The furbosupercharger, which everybody knows all about today, is nothing but an applica- 
tion of the gas turbine. Developments in the latter led to use of the turbosupercharger for 
airplane engines in 1917—yes, ‘way back in the warm-up war—and now, in turn, the things 
we have learned from the turbosupercharger make the gas turbine look much nearer as a 
prime mover. 

But let Dr. Moss tell it in his own interesting and authoritative way, as he did in his paper 
on Gas Turbines and Turbosuperchargers before the Annual Meeting of the ASME on Decem- 
ber I, 1943, at New York City. In this paper he gives interesting data on how the gas 
turbine got where it is today. We are presenting an abstract of this paper in two parts, 
the first part in this issue, the second part to be published in a subsequent issue. 

This information is interesting in itself. But even more important, it gives engineers the 
necessary background for estimating the future of the qas turbine. Engineers are the ones 
who are being asked about the potentialities of this development. They certainly should know 
some of the history of it, as they do of the steam turbine and the steam engine. Following 
Dr. Moss’ paper, we plan to present some additional technical data.on the gas turbine 
wih the basis on which other research workers are planning its development into the 
uture. . 

For it doubtless will have a future and, as usual, that may be different from what the 
general public expects. Furthermore, as Dr. Moss points out and all the other authorities 
agree, many of the things now being learned about the behavior of metals in the aas 
turbine at temperatures of over 1000 F will be applicable in our present steam cycles. But 
these developments are delayed by the war. 

As in the "new" science of electronics, the gas turbine enthusiasts caution us to keep our 
feet on the ground. They smile at the "breath-taking" predictions about the gas turbine in 
the Reader's Digest. They do not visualize it at present as an automobile engine, for com- 
pressor clearances in small compressors are about as much as in large ones, hence in sizes 
below 500 hp the gas turbine efficiency is very low. But they indicate possibilities that the 
gas turbine may well develop as a prime mover for locomotives, ship propulsion, for standby 
or emergency power generation or where water is scarce, or where compressed air or elec- 
tricity are required and very little process heat. The present upper capacity limit of 5000- 
7500 hp fits these applications. Also, the research men are doing some work on gas turbines 
burning coal and coal-in-oil mixtures, in case our oil situation keeps on going from bad to 
worse. 

But whichever way the development goes, engineers are the ones on whom the public 
must really depend for the gas turbine, not the feature article writers. Here then, right from 
one of the most distinguished workers in the field, is much of the interesting background 
against which all future ideas about the qas turbine must be evaluated. 





Part |* 


150 Years 


Power 
Impulse wheel ae as / 
use 





Pe “Refractory lining ne 





7 == Combustion = Y 


chamber ~~ 








Speed 
reducing 
mechanism 


=<— Oil Oil pump .\| Arr compressor 














Me 
mi Me, 
| Fe) 





ja 





*— Compressed air 


Fig. |. Diagrammatic plan of fundamental 
gas turbine, patented by John Barber in 
Great Britain in 1791 


Gas-Turbine Proposals 


Beginning about 1890 both the 
steam turbine and the internal- 
combustion reciprocating engine 
began the competition which finally 
resulted in the elimination of the 
reciprocating steam engine as a 
prime mover, except for the steam 
locomotive, and present war emer- 
gency ship installations. 

Ever since the beginning of this 
period it keeps occurring independ- 
ently to students of thermodynam- 
ics that the steam turbine and 
internal-combustion engine might 
be combined, and so they ‘‘invent”’ 
the gas turbine. The usual form of 
this, shown in Fig. 1, has a chamber 
into which is forced compressed air 
and fuel, usually oil, so as to give 
combustion under pressure. The 
products pass through a nozzle so 
as to drive a turbine wheel, part of 
whose power drives the combustion- 
chamber compressor, and the re- 
mainder (if any) is the net power 
derived from the fuel burned. 

The author was one of the many 
of these ‘‘inventors’’ while a stu- 
dent in the classes in thermody- 
namics and hydrodynamics of 
Prof. Frederick G. Hesse at the 
University of California in 1895. 
Like most of the other inventors, 
the author at first thought he was 
alone in the gas-turbine field. In 
1900 an account was written as a 
Master’s thesis and was filed in 
the University of California Li- 

*First part of abstract of paper entitled 
Gas Turbines and Turbosuperchargers pre- 


sented December 1, 1943, before Annual Meet- 
ing, ASME, New York City. 


(Continued on Page 116) 
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lf The Shoe Fits, 
Put It On!* 


By Arthur L. Hodges, 
Maintenance Department 
The Reliance Electric & Engineering 
Co., Cleveland 


I’m a ’LECTRICIAN—I AM! 

I eat with Klein pliers, God Damn! 
My necktie is wire 

I light up the fire 

With sparks from my own diaphragm! 


The plumbing: can all go to pot! 
The carpenter work can all rot! 
War or no war 

I’ve already swore 

I'll stick to my dear kilowatt! 


The railing is off from the stair 
The windows are nothing but .air 
The Navy is waiting 

The motors need crating 

But such things are not my affair! 


We can’t find our tools anymore 


Our parts are spread out on the floor . 


But I can’t get all sweaty 
Such things are too petty. 
(MacArthur’s boys wallow in gore.) 


I’m helping out my Uncle Sam. 
(When the job suits me I am) 
But if the job’s dirty 

My hands are too purty, 

I'M A ’LECTRICIAN? I AM!! 


*This was prompted by the disposition of 
some new men to avoid doing jobs, however 
necessary, for which they were not specially 
hired, yet which the war effort needed doing, 
and doing quickly. 
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THE ELECTRON TUBE— 


Genie, 


Gremlin or Jeep? 


By W. D. COCKRELL 


Electronics Sect. Industrial Control Division 
General Electric Company 


THE AVERAGE industrial engineer, un- 
familiar with electronics, who glances 
through almost any magazine today, 
technical or popular, is likely to be 
overawed by the promises of electronic 
things to come. It is quite likely that 
his first impression will be that the 
electron tube is nothing short of a 
genie straight out of the Arabian 
Nights—a superhuman spirit of fan- 
tastic complexity and far too elusive 
for the average mortal to comprehend. 

Or he may take the opposite view- 
point. These odd looking electron 
tubes must fit into a class with the 
gremlins, mischievous little sprites, 
capable of much good, but more evil, 
and definitely to be shunned for as 
long a period as possible. 

But on closer acquaintance, this 
electron “monster” loses most of its 
frightfulness, and turns out to be a 
friendly little jeep, rugged and reli- 
able, capable of taking a terrific beat- 
ing with minimum attention while 


friends, but perhaps not quite so 
quickly recognized under the acceler- 
ated tempo of this new mechanized 
warfare. 

So let’s all be good sports and not 
be too quick to condemn this electron 
“Jeep” if the whole show does not 
come off as scheduled. Perhaps the 
break occurred at an entirely different 
part of the front. Did you ever shoot 
trouble for an hour and then find a 
blown fuse? That has happened on 
electronic panels, also! 

What Are Electron Tubes Anyway? 

Are tubes hard to understand? 
Anyone who understands the use of 
the simplest copper-oxide rectifier, the 
rheostat, and the direct-current volt- 
meter, can become a tube expert after 
one easy lesson—well, anyway, he’ll 
know as much about an electron tube 
and how it functions in an industrial 
circuit, as many of us need to know. 

In the first place, every true elec- 
tron tube is a rectifier—composed of 
at least two elements or electrodes en- 





doing a man-size job. closed in an evacuated envelope made 
either of glass or of metal. One of 
the two principal elements of each 
tube is called a “cathode.” The cath- 
ode is made of special materials, and 
is heated, usually by a small electric 
heater, to release electrons—those 
fundamental particles of negative elec- 
tric current. 


Like the jeep, the electron tube can 
do its job 100 per cent, but it cannot 
win the war unless the rest of the 
army pitches in to do its share. The 
rest of the “army” consists of the in- 
fantry of rheostats, transformers, and 
capacitors; the artillery of motors, 
generators, and amplidynes—all old 





Here is an article on electronics for the practical engineer. It doesn't mess 
around with a lot of high powered theory or terms but gets right into the 
heart of the subject. In years past we have presented a great deal of funda- 
mental information on electronics but at that time we were so far ahead of 
the procession, few took very much interest in what we had to say. Now, 
everybody and his brother is talking about electronics and you are not con- 
sidered on the beam if you can't indulge in snappy repartee involving grid- 
plate transconductance, pentagrid converters, space charge factors, etc. 
Maybe you wonder sometimes why the boys leave you alone these days, why 
they look at you sadly and pitifully but let you eat your lunch alone. Do you 
know what is wrong with you? Of course you have thought it might be 
halitosis or B.O. but we can tell you, brother, it is something far worse; you 
are suffering from electronophobia—you are scared of electronics. That is 
why the girls on the swing shift pass you by; that is why you eat your lunch 
alone. .. . Well, it is a terrible affliction but cheer up—it can be easily cured. 
All you have to do is to sit down in your corner for a few minutes and read 
this article by Mr. Cockrell. Read the words, study the diagrams, and almost 
before you can say transconductance, the whole amazing world of electronics 
will be an open book to you. As Mr. Cockrell points out, you will be an 
expert on electron tubes and you will be able to talk about them with the boys 
—and the girls... . Don't be a dumb-bell any more, don't let the guys in the 
electrical department high hat you. A few minutes with Mr. Cockrell's article 


and you can tell them to walk a grid-plate characteristic or something equally 
sharp. It's all very simple and if you can understand the action of a non- 
return valve you can understand how a vacuum tube works. No kiddin’, this 
is the opportunity of your life; don't muff it 





Once, in the dim, dark past of high. 
school physics, we learned that any- 
thing charged positively attracts 4 
negative charge. Then, in the next 
lesson, we learned that if the charge 
is negative, other negative charges are 
repelled. Thus, if we connect the 
other principal tube element, called 
the “anode,” to a power source so that 
it is positive with respect to the cath- 
ode, the anode will attract the elec. 
trons from the cathode. But if condj- 
tions are reversed, and the cathode js 
positive and the anode negative, no 
electron flow will take place, because 
the anode is so made that it will pre- 
vent the loss of electrons. Thus, we 
get the one-way valve action of recti- 
fication; the electron flow (or the neg- 
ative current flow, if you like to think 
of the normal current flowing from 
positive to negative) can move in but 
one direction through the tube — 
namely, from cathode to anode. 

But that is not all. In these days 
of commando tactics, we are taught 
that it is most effective to kick a guy 
when he is off balance, or sock him 
when he is not looking. In a similar 
manner, if we can catch the current 
passing from cathode to anode in its 
simplest state, as a stream of electrons, 
we can control it with the greatest 
of ease. For instance, the electrons in 
an ampere-second of current weigh 
about a billionth of an ounce, some- 
thing a lot easier to push around with 
a small control power than even the 
smallest and lightest switch or con- 
tactor. The control element added to 
the electron tube for this purpose is 
called a “grid,” which is usually a 
spiral or grate of fine wires placed be- 
tween the cathode and the anode. If 
the grid is held at a negative poten- 
tial, with respect to the cathode, it 
tends to repel the electrons passing 
by it on their way to the anode, thus 
cutting down the flow of current, or 
possibly preventing it altogether. So 
long as the grid is negative, it pushes 
the negative electrons away, and thus 
collects no electrons to itself. No elec- 
trons means no current, and no cur- 
rent—even with a large impressed 
voltage—means no power. And to be 
able to control current without the use 
of power is a neat job! 

Of course, if we make the grid 
positive, it will assist the flow of elec- 
trons to the anode and a larger cur- 
rent will flow, but only at the expense 
of some electron current to the grid. 
With the grid negative we can have 
control power for next to nothing. 
Types of Tubes 

The electron tubes that are used in 
industry may be divided roughly into 
three groups: phototubes, high-vacuum 
tubes, and gas-filled tubes. 

Phototubes 

A phototube is rather unique. It 
is a simple two-element rectifier in an 
evacuated glass bulb. The cathode is 
not heated to release the electrons, but 
is made of material which releases or 
“emits” electrons as light strikes it. 
These electrons can then be attracted 
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Fig. 1. Pliotron operation and control. Current is usually in milliamperes 


as a small negative electric current 
to the positive anode. You might have 
guessed that the number of electrons 
which should be kicked out of the 
cathode material when light strikes a 
small cathode would not be very large; 
you would be quite right. We are 
lucky to get a millionth of an ampere, 
in most cases; and under certain con- 
ditions, the current is much less. In 
fact, the output is so small that in 
order to make use of it, we must boost 
it up or amplify it with a pliotron or 
thyratron, in order to operate even the 
smallest practical relay or motor. 

Phototubes are the “electric eyes” 
of industry. Responding to a shadow 
or a flash of light, they may be used 
to count people, food, freshly painted 
articles, and other things which it is 
not desirable to touch, as well as to 
perform many other simple switching 
applications. In more advanced equip- 
ments, they can check or compare 
colors, read high temperatures, and 
control very rapid and accurate move- 
ments through the weightless and 
wearless light beams. The potential 
uses of the phototube are limited only 
by man’s imagination. 


High-Vacuum Tubes 

Vacuum tubes which are simple 
rectifiers, and which have but two 
principal elements—the electron-emit- 
ting cathode and the collecting anode 
—are called kenotrons, or “diodes” 
(“di,” indicating “two”). If we add 
one grid for the control of the electron 
Stream, it becomes a “triode.” All 
high-vacuum tubes with one or more 
grids are called pliotrons, or simply, 
amplifier tubes. Sometimes they are 
referred to by their function, such as 
transmitters, oscillators, or converters. 
If more grids are added in the elec- 
tron stream to control the flow, as 
series valves in a pipe, the tubes may 
be called tetrodes (four-element, two- 
grid), pentodes (five-element, three- 
grid), etc. The typical vacuum tube is 
a low-current device which has a com- 
paratively high voltage drop within 
the tube, yet it is capable of extremely 
fast and continuous control of the cur- 
rent with minimum grid power. 


The pliotron is the familiar tube in 
radio receiving sets. Its role of am- 
plifying a small signal or supplying 
a small output power is just as useful 
in industrial devices. Because of its 
characteristics of continuous control at 
extremely high frequencies, in the 
larger sizes it is used to supply the 
many kilowatts of power required for 
large broadcasting stations, or for in- 
duction and dielectric heating. 





Gas-Filled Tubes 


Gas-filled tubes, if used as rectifiers 
only, are called phanotrons; if they 
contain control elements, they are 
called thyratrons or ignitrons. 

A thyratron tube has a hot cathode 
to emit the necessary electrons, and a 
grid to prevent current flow, when de- 
sired. However, it also contains mer- 
cury vapor, obtained from a drop or 
two of mercury in the tube, or it may 
contain inert gas, such as argon or 
xenon at low pressure. The gas or 
vapor helps to cut down the high in- 
ternal voltage drop found in the plio- 
tron. A constant voltage drop of 
about 15 v is held for any value of 
current within the ability of the cath- 
ode to supply electrons. (This is done 
by a process called ionization.) 

Because of this low drop, a thyra- 
tron of a particular size can be rated 
for a continuous current of 10 to 20 
times that of a pliotron of the same 
physical size. Thyratron current rat- 
ings run into amperes; most of the 
pliotrons with which we deal will 
carry continuously only a few milli- 
amperes. 

But gas filling does have a few 
drawbacks. For instance, the maxi- 


mum voltage of the controlled circuit 


























“Aren't they just too adorable? He gave them to me for my birthday." 
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Fig. 2. Phototube operation and control. Light controls a flow of microamperes 


is limited, but it is still well above 
the usual industrial control voltage 
range. Of more importance to us is 
the fact that the gas prevents the grid 
from controlling the current after the 
flow has once begun. In other words, 
a negative grid will prevent the flow 
of current as the anode is made posi- 
tive; but once it has permitted the 
electron arc to start, it is powerless to 
stop it. The current can then stop 
only as the anode power is removed, 
or, in any a-c circuit, during the a-c 
voltage negative cycle. Even then, the 
deionization time required to regain 
control may be approximately a’ milli- 
second, therefore, thyratrons do not 
operate at frequencies much greater 
than the commercial power frequen- 
cies. 

The thyratron is the handy-man of 
the industrial tubes. It controls mo- 
tors, energizes magnetic contactors, 
and supplies small amounts of heat 
whenever accurate control or high- 
speed operations are required. Oper- 
ating indirectly, by controlling genera- 
tor fields or saturable reactors, it can 
control large amounts of power—many 
hundred horsepower or many kilowatts 
—for heat or lighting. 

Ignitrons 

The ignitron tube is similar to the 
thyratron in that it is a gas-filled tube, 
but it differs in that its cathode is not 
heated to free the electrons. Instead, 
its cathode is a pool of mercury and 
its electron-emitting energy is derived 
from the arc stream itself. This is a 
cumulative action—the larger the cur- 


rent the more electrons are made avail- ~ 


able. Thus, the instantaneous current 
capacity of the ignitron is limited only 
by the size of the elements and the 
leads to carry the heavy current. This 
may be thousands of amperes. The 
continuous current rating is deter- 
mined by the ability of the tube to 
dissipate the heat losses. The larger 
sizes of ignitrons have built-in water 
jackets through which cooling water is 
circulated. 

Since the ignitron, unlike the thy- 
ratron, does not have electrons imme- 
diately available at a hot cathode, its 
control element, the “igniter” — a 
pointed piece of crystal dipping into 
the mercury pool — must actually 


“blast” a few electrons loose from the 
mercury to start the arc stream. This 
requires real power; as much as 40 
amperes at 200 volts, for a few micro- 
seconds. So it can be seen why the 
ignitron is most practical for high cur- 
rents and large power requirements. 
Ignitrons are the heavy artillery of 
the industrial tubes. They are called 
upon to control the thousands of am- 
peres required for resistance: welding. 


They rectify and control the large 
amounts of power needed for the man- 
ufacture of aluminum, in electrochein- 
ical processes, and for steel mill and 
factory direct-current shop voltage. 

To suM. UP BRIEFLY: The phototue, 
using the energy of light to release 
electrons from its cathode, has so 
small an output in microamperes that 
a pliotron or thyratron must be used 
to amplify it to a useful value. The 
output of the pliotron (milliamperes) 
is sufficient to operate small relays, or 
to control a thyratron. Thyratrons, in 
turn, control amperes to operate large 
contactors, or motors in the usual con- 
trol sizes from fractional horsepower 
up to 5 horsepower or more, or to 
control ignitrons. Ignitrons can handle 
hundreds of amperes, but require a 
reasonable amount of control power 
for operation. 

How the Tubes Work 

We said before that anyone who 
can understand a rectifier, a rheostat, 
and a voltmeter can understand tubes. 
Now we will prove it! 

Take any kind of rectifier—copper- 
oxide or selenium—anything that will 
pass current in one direction and stop 
it in the other. Connect a rheostat in 
series and drive it by a voltmeter ele- 


Fig. 2A. Tubes used in industrial electronics equipments. Included are the ignitron, 
pliotron, kenotron, thyratron, phanotron and phototube 
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Fig. 3. Thyratron operation and control. Current rating is usually in amperes 


ment, the positive terminal of which is 
connected to the negative terminal of 
the rheostat. Gear the rheostat to the 
voltmeter element in such a way that 
more negative voltage will cut in more 
resistance (see Fig. 1). The rheostat 
is stepless, and goes to infinite resist- 
ance or open circuit at the high end. 
It is assumed that the voltmeter and 
rheostat can move extremely fast, 100,- 
000,000 times per second; and the volt- 
meter is of extremely high resistance, 
perhaps a megohm or more. 

This simple circuit can be used to 
replace a triode pliotron in any indus- 
trial circuit, and will do exactly the 
same job. If the tube is a tetrode or 
pentode, other series rheostat-volt- 
meter combinations may replace each 
grid. Nothing particularly tough about 
this circuit, is there? 

Would you like a phototube? Then 
simply replace the voltmeter with an 
exposure meter so that increased light 
on the sensitive surface will move the 
meter element to cut resistance out 
of the rheostat (see Fig. 2). 
































As for the thyratron and ignitron, 
they are no more complicated. In ser- 
ies with the rectifier we'll place a bat- 
tery of about 15 v and so connect it 
that it will be charged by the current 
which the rectifier permits to pass. 
(This corresponds to the constant arc 
drop of the thyratron for all current 
values.) Finally, in the circuit is a 
series relay that is connected to “seal- 
in” or “lock-in,” when the circuit is 
completed through its own single, nor- 
mally open contact. The relay arma- 
ture is moved, and this contact is 
closed mechanically by the action of 
the control voltmeter (just as the rheo- 
stat turned, in the description of the 
pliotron). The contact moves to close 
as the voltage becomes less negative 
(see Fig. 3). 

Once the contact has closed, how- 
ever, the holding power of the series 
relay is so great that the small volt- 
meter torque is powerless to open it 
again until the current has stopped 
flowing. 
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Fig. 4. Ignitron operation and control. 


Current may be hundreds of amperes 
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The ignitron equivalent is about the 
same, except that we must remember 
that we are dealing with larger power, 
and the size of everything becomes 
larger. In place of the voltmeter, we 
ean use a small solenoid. A rectifier 
in series with the solenoid, to permit 
current to flow in but one direction, 
may not be necessary in our electro- 
mechanical picture, but it is necessary 
in the ignitron circuit to prevent injury 
to the igniter by reverse current, so 
we'll put it in to make our picture 
complete (see Fig. 4). : 

And that completes our one-lesson 
course on the industrial electron tube. 
We do admit that a few of the details 
about as essential as trouser cuffs and 
pocket flaps have been omitted. But 
the fundamental facts are here, and we 
would like to prove it in this way. If 
you ever run into a wiring diagram 
that features one of these mysterious 
electron tubes that has been worrying 
you, do this: Before you lose any sleep 
or even get a vitamin “B” deficiency, 
just tear off a piece of an old war bond 
or ration book, paste it neatly over the 
offending tube symbol and draw there- 
on the appropriate equivalent symbol 
in a bold and steady hand. Then go 
right ahead and forget that electrons 
exist. 


Overcoming Lubricating 
Oil Trouble 


BY JOSEPH P. O'HERN 

Chief Engineer, St. Mary of The Lake 

Seminary 

THIs is an account of how we over- 
came a lot of trouble in a very simple 
manner. 

We have two 200 hp Ball engines. 
There is a 6-gallon oil reservoir mounted 
on the frame. Pipes lead oil to all bear- 
ings by gravity feed. The pipes often 
blocked up with sludge and had to be 
dismantled and cleaned. 

The oil from the bearings drains to 
the crank pit and is pumped back to the 
reservoir by a plunger pump connected 
to the crank. The discharge from the 
pump goes into the bottom of the reser- 
voir which has about 1/3 water and 2/3 
oil in it. There is a 2 in. by 9 in. hori- 
zontal screen fastened to the outlet pipe 
located in the middle of the oil bed. The 
turbulence from the pump discharge does 
not let the dirt and water settle out, so 
a considerable amount got through the 
screen and blocked up the pipes. 

To overcome this, I connected another 
reservoir alongside and slightly below the 
old one. This second reservoir with a 
capacity of about two gallons has a 
vertical screen 3 in. by 14 in. As there 
is no turbulence in this reservoir, the 
sludge and water collect on the screen 
and fall to the bottom, where it is drawn 
off a couple of times a week by a pet- 
cock. On the oil outlet on top of the 
second reservoir there is a glass gage 
about 10 in. high and open at the top. 
This lets the air out and shows the quan- 
tity and condition of the oil. The oil is 
cleaner and cooler and we have no more 
clogged-up pipe lines. 









Operation of a Small Diesel Plant 


First few weeks of operation of new Diesel plant 


disclosed lots of "bugs" but these were rapidly 
corrected and the plant now shows promise of 
paying for itself in about four and one-half years 


By TYLER G. HICKS 


APPROXIMATELY one year ago the 
writer was given charge of a small Diesel 
generating plant consisting of three 
Cooper Bessemer 10 by 15 in., two-stroke 
cycle engines, each belted to a 75 kw 
alternator. The plant was designed to 
supply both alternating and direct cur- 
rent to the 16-story hotel building. 
This article will describe the principal 
features of the operating procedure 
which has been followed during the 
past year. 

Three hours after the installation 
work on the first engine had been com- 
pleted the public utility which had sup- 
plied power to the hotel disconnected 
their lines. The one engine carried the 
whole lighting load satisfactorily for 
about one hour, but then the V-belts 
driving the generator began to slip. Nat- 
urally, the voltage dropped. Upon in- 
vestigation it was found that the gener- 
ator had moved on its adjustable base, 
thus permitting the belts to slacken. This 
condition was corrected by moving the 
generator back and putting lock washers 
under the nuts which held it to the base. 

After the work had been completed 
on the other two engines it was thought 
that little trouble would be experienced 
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Fig. 1. Valve arrangement which cured 
blackout trouble 


when carrying heavy loads. However, 
several blackouts were caused by air 
binding on the cylinder water jackets. 
When an engine became air bound it 
would overheat very rapidly. The only 
procedure the operator could follow was 
to shut down the engine, thus throwing 
the entire load on the other machine. 
At this time the voltage regulators were 
not working. The voltage would fall 
and the operator would have several 
tense minutes while trying to shut down 
one engine, regulate the voltage manu- 
ally, bleed the system of air, and start 
another engine. As a consequence, black- 
outs were frequent, on the average, seven 
per week. This condition was com- 
pletely remedied by installing the valves 
shown in Fig. 1. The diagram is self- 
explanatory. 

Mention has been made of the fact 
that the voltage regulators were not 
working. Anyone who has tried to par- 
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allel two alternators while they were 
under manual control knows how diff- 
cult a job it was. Trouble was experi- 
enced when shutting down because the 
generator on the line would try to mo- 
torize the outgoing machine. After sev- 
eral blackouts the company representa- 
tive was called in to adjust the regu- 
lators. He worked on them for three 
weeks, but could not secure the desired 
fineness of regulation. The lights would 





server ee 


Fig. 2. Graph showing the plant load 


flicker continually. Hotel service de- 
mands steady lights. Finally it was found 
that two wires had been crossed in each 
regulator. Reconnecting these lines 
gave the proper regulation so that 
now the maximum variation is plus 
or minus two volts. No trouble is 
encountered when cutting a generator 
in or out because the voltage regulator 
maintains an exciting current which is 
proportional to the load on _ the 
machine. 

After the voltage regulators and cool- 
ing water system faults had been cor- 
rected, operation of the plant was com- 
paratively simple. It was noticed that 
the weekly readings of the polyphase 
watthour meter in the engine room dif- 
fered from the sum of the meter read- 
ings taken in the rooms. Several weeks 
were spent trying to locate the cause of 
the difference in the readings. Some 
weeks the readings would agree to with- 
in a few hours. The cause was traced 
to the engine room meter. Only two 
generators were connected to the meter. 
These two generators were run con- 
stantly during the week that the read- 
ings were nearly the same. The remain- 
ing generator was connected to the 
meter. From then on the readings 
agreed. 

Two motor-generator sets supply cur- 
rent for the four elevators in the build- 
ing. The sets are not large enough to 
supply current to the four elevator mo- 
tors when they are all started at the 
same time. This lack of capacity also 
causes the cars to slow down while in 
operation. Reversals of the direct cur- 
rent generators has been a frequent oc- 





currence. The reversals have heen 
stopped, but the lack of capacity cannot 
be taken care of until after the war, 
The graph in Fig. 2 shows the aver- 
age plant load. From this it wil! be 
seen that two engines must be operated 
seventeen hours a day. This is an ideal 
condition, from the operator’s standpoint, 
because there is always sufficient capacity 
to carry heavy overloads. From the 
economic standpoint, however, two large 
engines and one small one would be a 
better arrangement. One of the large 
engines could be run all day with the 
small one cut in during peak loads. After 
twelve midnight the small engine could 
be operated. The other large engine 
would be for standby purposes. The 
plant hasn’t any outside source of power. 
In organizing the maintenance pro- 
gram it was noted that there was a 
tendency to “over-clean, over-lubricate,” 
and in general spend more time than 
was necessary on the generating plant. 
After considerable thought the program 
was revised. At the present time each 
operator is held responsible for the 
cleanliness of one engine and the area 
around it. As a result the men have 
more time to devote to other work. 
The comparative cost of buying and 
generating current for this building is 
as follows: 
Utility Plant 
Cost of 300,000 kw hr...$15,000 $6,000 
The total investment on the plant 
amounts to approximately $50,000. As 
can be seen from the table, the plant will 
pay itself off within six years. During 
this time the hotel, will receive all its 
hall, lobby, kitchen, basement, and serv- 
ice room electricity free. Taking this 
into account, the time required will be 
four and one-half years. 


Hydro-Carbon Gas 


Hazards 
By C. C. Custer 


In a recent issue of Power PLant 
ENGINEERING we note an article by O. W. 
Malarkey on Combustion Explosions in 
Pressure Vessels. This subject of hydro- 
carbon gas hazards is one about which 
every engineer should be well posted and 
I feel that readers will be interested to 
a further extent in knowing how these 
hazards come about. Every casualty in- 
surance company has in their records 
numerous cases of accidents arising from 
this source. 

When crude oils or greases are stored 
in a closed or partly closed vessel there 
are often distilled off carbon gases that 
are more or less inflammable or if mixed 
with air to the proper percentage may 
be highly explosive. Therefore the man 
who strikes a match to look into a so- 
called empty oil barrel runs a chance of 
being “hoist by his own petard” like the 
foolish man who went into the cellar to 
hunt a gas leak with a tallow candle. 

The fact is, a so-called empty oil bar- 
rel or one that has only a little oil in it 
is more dangerous than a full one. Note 
the following cases,— 

‘Case 1. A man running a garage had 
























a surplus of spent crank case oil which 
he was going to utilize to heat his gar- 
age in cold weather. He rigged up an 
old oil drum on a box not far from the 
stove into which to put his crank case 
oil. He equipped the firebox of his stove 
with a common gas burner and piped 
over from the bottom of the barrel a 
small pipe line to carry the fuel, having 
a check valve in this line which he said 
was to keep the stove from back-firing 
into the barrel. This worked all right 
for a time till one day he used a batch 
of oil that must have had a percentage 
of gasoline in it as is often found in 
crank-case oil. After the fire had 
been burning for a while there was a 
terrific explosion,—the barrel blew up 
scattering burning oil all over the place 
and badly burning a couple of men who 
were in the shop. We explain this as 
follows,—The stove had not back-fired 
into the supply tank through the oil sup- 
ply line but a gas had distilled off the 
top of the barrel out into the room and 
the draft of air being drawn toward the 
stove, ignited and back-fired through the 
air into the barrel. Thus floating hydro- 
carbon gases in the air are subject to 
spontaneous combustion or easily touched 
off by any open flame. 

Case 2. An engineer had a large stor- 
age tank on the hill just back of his plant 
which was used to store crude oil used 
as fuel. His house was further up on the 
hillside and afterward he planned to use 
the same oil to heat the residence. Hav- 
ing air compressors in his plant, he 
planned to put a pressure air-cushion on 
top his oil in the tank and thus force it 
up the hill to be used at his residence. 
This worked all right for a time until 
there was an explosion in the tank that 
blew its top off. No one seemed to know 
just what caused it, but I think the 
reader can form his own conclusions. I 
think he must have had a mixture in the 
top of the tank of compressed air and 
hydro-carbon gas like the charge in a 
Diesel engine. Thus he was monkeying 
with potential dynamite. 

Case No. 3. We were operating sev- 
eral air-compressors and pumping a num- 
ber of deep wells with air lifts. The 
night attendant at the station ran out of 
compressor oil and being too lazy to go 
to the oil house to get the proper oil, 
he filled the lubricator with some colza 
oil that was handy. 

Be it known that the proper type of 
oil to use to lubricate air cylinders is an 
oil of high fire test. The colza oil car- 
bonized in the compressor valves and 
made them stick on their seats and fail to 
function till the parts got so hot that it 
started a fire and explosion in the air 
mains. There seemed to have been an 
accumulation of carbon on the inside of 
the pipes which caught fire and burned 
off. This heated the pipes so they were 
very hot to the touch. Also the accom- 
panying explosion blew the gaskets out of 
the flanged joints of the 6 in. air mains, 
for a distance of 100 yd. 

Case No. 4. This really consists of 
several cases that are all similar. We 
were looking. at an air reservoir tank 
which was equipped with a safety valve, 
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and noted that the paint on the outside 
of the valve was burned off. The engi- 
neer explained that they had gotten hold 
of the wrong oil to lubricate the com- 
pressor cylinders and the safety valve 
had blown off and there had come a 
stream of fire out the safety valve that 
resembled the operation of a blow-torch. 
In this connection it may be stated that 
air compressor reservoirs are also some- 
times equipped with fusible plugs so that 
on occasions when carbon deposits on in- 
side of tanks burn out the extra heat 
evolved will blow the fusible plug and 
thus call the engineer’s attention to ab- 
normal operating conditions. 

The moral of the whole thing seems 
to be that you are inviting trouble when 
you mix compressed air and hydrocar- 
bons. Oil storage tanks carrying crude 
oil on railroad cars are equipped with 
low pressure safety valves on top. These 
valves are there to let out any excess 
pressures that may accumulate but pre- 
vent the air from entering. 

Be careful how you handle hydro- 
carbons. 


Need a Boiler Compound? 
Here's a Swell Formula 


By Morris Bradt 


Chief Field Engineer 
Skinner Engine Company 

IN GOING over some old files, recently, 
we ran across the boiler compound 
shown below. It amused us and we felt 
that present-day engineers would be in- 
terested in knowing exactly how a proper 
boiler compound should be made up. 

This formula was purchased for use 
in the plant of the Skinner Engine Co. 
a number of years ago. Unfortunately 
we do not have the date that it was pur- 
chased but it is still, in our opinion, an 
antique. Here is the formula exactly as 
it was written: 


* * * * * 


I hereby guarantee this formula to be 
genuine, and in accordance with my aff- 
davit shown you. The purchaser, by the 
acceptance of same, agrees to regard this 
formula as a shop-right only, and to 
caution whoever may prepare this com- 
pound accordingly. 


Formula, 200 Ibs Boiler Compound 
160 lbs. Soda Ash, 58 per cent strong 
20 “ Fine Oak Saw Dust 

10 “ Fine Bone Black, Common 

Quality 
10 Sulphate of Copper, Small Crys- 
—— tals or Granulated. 
200 
Get a bag or barrel of the saw dust, 


sift it through a large size No. 10 or 12 
mesh wire riddle, throwing away the 
coarse refuse. Weigh the required quan- 
tity in any box or barrel, and leave it 
there. Dissolve the Sulphate of Copper 
in a large pail or crock in about 3% gal 
of scalding hot water, stirring and crush- 
ing constantly with a stick until thor- 
oughly dissolved. Pour this into the box 
or barrel containing the saw dust, and 
mix quickly with a stick simply to satu- 
rate the saw dust. Dump the wet saw 
dust on the floor, add the bone black and 
mix with a shovel or rake until it turns 
black, Now, add the soda ash, and mix 
until it turns grey. To avoid chips, nails, 
etc., better sift the whole mixture on a 
clean part of the floor, crushing the 
lumps through riddle with a small block 
of wood, and there will be but little 
refuse. Spread and let dry for an hour 
and it will never cake or harden. 


A rake is an excellent tool for mix- 
ing. Attach a 5 ft handle of some kind 
to the riddle, and let it rest on the edge 
of a box or something about waist-high 
while using, and this relieves you of the 
weight. If you mix less than 200 lbs, 
don’t forget to reduce the quantity of 
water proportionately. 

DIRECTIONS FOR ENGINEER: Keep cov- 
ered in a dry place. Use freely, and it 
cannot fail to do the work. To remove 
scale, about % 1b per horse-power should 
be used once a week. A small quantity 
will prevent the formation of scale. After 
washing out two or three times, you can 
easily determine the necessary quantity. 
When boilers are open, put the dry pow- 
der into the boilers. To pump or inject 
the compound, first dissolve it in scalding 
hot water. 

Geo. Peoptes (signed). 
130 Carolina St., Buffalo, N.-Y. 

Get all but the saw dust at Plimpton, 
Cowan & Co., Buffalo, N. Y., and the 
saw dust at any planing mill or wherever 
oak is sawed up. 


* * * *k * 


Eductor Solves Sludge 
Recirculating Problem 


By G. F. Suchy 


SLupGcE recirculation is required for 
the silica treatment we use and the at- 
tached sketch shows an eductor I in- 
stalled for this recirculation. It has 
proven very satisfactory for several rea- 
sons. First, it eliminates the use of a 
pump. Second, there is no operating 
cost since the operating water is taken 
off the discharge of the proportioners. 
Third, the chemical treatment ratio re- 
mains unchanged. 











V2" CHEMICAL Ling, 


le2-V2" WATER LINE 


VT WATER LINE 
wene estat 





Eductor installed in sludge 

recirculating line of a soft- 

ening system eliminates the 
need for a pump 














SLUOGE 
LINE -> 


1 PROP ORTIONER 














TANK 
Yo RE 9 > 











4” SLUDGE LINE TO SEWER 


1944 — POWER PLANT ENGINEERING — Chicago, Ill. 





Arc Welding Saves Time 
In Pipe Line Erection 


Temporary steam line removed and new line 
installed in record time . . . Ladder supports 
lines during welding and cutting operations 
. .. Supplementary line replaced in an hour 


UsING WELDING EQUIPMENT supplied 
by The Lincoln Electric Co., Cleveland, 
Ohio, the maintenance department of 
The McGean Chemical Co. removed a 
temporary steam line and installed a 
permanent line in a few hours while the 
plant was not in active production. 

The sequence of operations necessary 
to effect this line replacement was care- 
fully worked out so that the job required 
a minimum of time. 


A general view of the span of pipe 
line between the power plant and the 
main building is shown in Fig. 1. The 
welder in this photograph is fusing a 
4-ft section of pipe into the 6-in. diam 
pipe line. The line normally carries about 
160 lb steam pressure and is heavily 
insulated. 

After bevelling the ends of the pipe 
at the joint and tack welding the section 
into place, the pipe was finish welded 





as shown in Fig. 2, using #s-in. electrode 
with 3 passes: 

A supplementary 4-in. diam line was 
also erected from the new main building 
to another section of the plant, replacing 
the original line with a flanged coupling. 

In order to replace the old coupling 
with a permanent, welded pipe section, 
a temporary line was connected just 
above the coupling and steam was shut 
off at the coupling joint to prevent it 
from passing into the pipe line below. 
The flange and temporary, board-covered 
line are shown in Fig. 3. 

A ladder was used to support the long 
length of pipe (see Fig. 4) and the 
flange section and temporary line were 
flame cut and removed as shown in 
Fig. 4. 

A new section about 15 in. in length 
was then arc welded (see Fig. 5) to 
make .a permanent, rigid and leak proof 
pipe line. 

Replacement of the complete supple- 
mentary line required only about one 
hour. 


Fig. |. General view of welded pipe replacement job between steam power plant (right) and new building (left). Fig. 2. Welding the 
final bead on a 4-ft section of pipe in steam pipe line. Fig. 3. General view of supplementary line showing temporary line and flange 
joint. Fig. 4. Removal of flanged joint and temporary line prior to welding in new section. Fig. 5. Finish welding the new section to replace 
old flange joint portion 
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Recirculation of Boiler Water 
for Preventing Corrosion* 


Recirculation is employed to overcome corrosion in 
feed pumps, feed lines and economizers, chiefly in 
plants having a high percentage of returned con- 
densate. To be effective, water must be low in solids 


By R. B. CONLAN 


Chemical Engineering Staff 
W. H. and L. D. Betz 


THE RECIRCULATION of boiler water 
for corrosion prevention consists in 
continuously drawing off controlled 
quantities of boiler water and return- 
ing it to the boiler feed line, either 
before or after the boiler feedwater 
pump. This is done in order to in- 
crease the pH and the alkalinity of the 
boiler feedwater, thus providing pro- 
tection against corrosion. 

Unlike recirculation of boiler water 
to hot process softeners, which may 
amount to as much as 10 per cent of 
the total boiler feedwater, under nor- 
mal operating conditions the recircu- 
lation of from 1 to 2 per cent of the 
boiler water is sufficient to offer satis- 
factory protection against corrosion. 
Use or Purpose 

_In systems where a high percentage 
of returned condensate is used, or 
where evaporated make-up water is 
employed, low pH. values of the feed- 
water may cause corrosion of the feed 
pump, feed lines, and economizers. 
Even properly deaerated boiler feed- 
water may possess corrosive tenden- 
cies due to the low solids content and 
the relatively low pH. Where small 
amounts of dissolved oxygen are pres- 
ent in the boiler feedwater, the cor- 
rosive activity of the oxygen is further 
enhanced by low pH values. Of two 
waters, each containing equal quanti- 
ties of dissolved oxygen, the water 
with the lower pH is the more corro- 
Sive. 

Although alkaline chemicals, such 
as sodium hydroxide (caustic. soda), 
can be fed continuously to the boiler 
feedwater to elevate the pH, this pro- 
cedure may be undesirable because of 
the increased alkalinity of the boiler 
water. The solids content of the boiler 
water may also be increased exces- 
sively. 

By returning to the feed line a 
small portion of the alkaline boiler 
water from the continuous blow down 
line, an increase in the pH of the feed- 
water is accomplished. Thus, the like- 
lihood of corrosion is reduced without 
the use of additional treatment chemi- 
cals and without further adding to the 
solids content of the system. In sys- 
tems where sodium sulfite is fed, a 
further advantage is secured in that 
excess sulfite in the boiler water is 
also recirculated through the feed line. 
Thus, a longer contact time is possible 
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cate bstract of an article in the Betz Indi- 


February, 


for the reaction of sodium sulfite with 
dissolved oxygen. 
Chemistry Involved 

Because of the unbuffeted nature of 
the feedwater, a small portion of the 
boiler water will cause a considerable 
increase in pH value. 

It has been demonstrated that iron is 
least soluble in distilled water at a pH 
of 9.6. Although it would be desirable 
to obtain this pH for the protection 
of the ferrous metals in the system, the 
characteristics of the other metals em- 
ployed, such as brass and bronze in 
feed pump construction, do not permit 
the maintenance of pH values in excess 
of 9.0. When the corrosive tendencies 
of all metals employed in the system 
are taken into consideration, an aver- 
age pH of approximately 8.6 is desired 
for best results. Hence, when boiler 
water is recirculated, the alkalinity and 
pH value of the feedwater are in- 
creased, and even though the pH is 
not permitted to risé above 8.6, ferrous 
metal ions are less likely to go into 
solution at the increased pH than at 
the original pH value of the feedwater. 
As was previously stated, the same 
effect could be accomplished by feed- 
ing sodium hydroxide. However, the 
boiler water alkalinity would be in- 
creased proportionately, thus necessi- 
tating an increased rate of blow down. 

Of course, where the recirculated 
boiler water is introduced after the 
boiler feed pump, such as to the econo- 
mizer inlet, the metals employed in 
feed pump construction need not be 
considered as limiting the pH of the 
boiler feedwater. Control of the quan- 
tity of recirculated boiler water, there- 
fore, is not dependent on the preven- 
tion of high pH values of the boiler 
feedwater. 

To determine the quantity of boiler 
water to be recirculated, a measured 
amount of boiler feedwater is titrated 
with boiler water; the pH value being 
read after each ml addition of boiler 
water. Thus the amount of boiler 
water necessary to establish the de- 
sired pH can be calculated and the 
blow down flow control valve set ac- 
cordingly. Control of recirculation 
should be based on freqtient tests for 


the pH of the feedwater mixture and . 


regulation of the flow control valve 
adjusted accordingly. Determination 
of the phenolphthalein alkalinity of the 
feedwater mixture can also be em- 
ployed for control purposes. 


As mentioned above, the recircula- 
tion of boiler water also introduces 
excess sodium sulfite to the boiler 
feedwater, -if this oxygen-reducing 
chemical is in use. Since the speed 
of reaction between sodium sulfite and 
dissolved oxygen is increased by ex- 
cess quantities of sodium sulfite, boiler 
water recirculation assists in the rapid 
completion of this reaction and affords 
increased protection of the boiler feed 
lines, economizers, etc. 

Mechanical Equipment 

The initial installation for recircu- 
lation is essentially simple since it em- 
bodies a line running from the contin- 
uous blow down and regulated by a 
conventional flow control valve. In 
order to avoid difficulty with regula- 
tion of recirculation and continuous 
blow down, it is preferable, however, 
to employ two independent lines, since 
less attention and adjustment will be 
required. 

If the boiler water is to be returned 
to the economizer inlet, a pump will 
be necessary. This arrangement is de- 
sirable in cases where there is danger 
of increasing the pH value too high 
for feed pump metals, such as bronze. 
With direct return of boiler water to 
the economizer, an excess of boiler 
water can be recirculated without the 
need for frequent pH determination of 
the feedwater mixture or frequent ad- 
justment of the regulating valve. 

When the boiler water is recircu- 
lated to the suction side of the boiler 
feed pump, such as to the storage com- 
partment of the feedwater heater, an 
additional pump is not necessary. 
“Feedwater and boiler water can be 
mixed thoroughly in the heater storage 
compartment and protection against 
corrosion is given the storage tank, 
since excess sulfite can react here to 
chemically remove dissolved oxygen. 
The recirculated boiler water is always 
introduced after deaeration of the 
boiler feedwater in order to avoid loss 
of sodium sulfite or “fixing” of free 
carbon dioxide by reaction with the 
sodium hydroxide content of the boiler 
water. Where recirculated boiler water 
is to be introduced prior to the boiler 
feed pump, the ideal point for this in- 
troduction is the storage section of the 
feedwater heater. 

The most desirable arrangement 
where the boiler water is returned 
prior to the boiler feed pump would 
be one which would proportion the 
recirculated boiler water to the feed- 
water. This proportional recirculation 
is particularly desirable where marked 
load variations are encountered which 
render manual regulation difficult. 
With the use of automatic pH control 
devices, proportional recirculation can 
be accomplished. : 
Applications 

Recirculation is employed to over- 
come corrosion in feed pumps, feed 
lines, and economizers, chiefly in plants 
having a high percentage of returned 
condensate or where the pH value of 
the feedwater is low. In order that 
recirculation may be effective, the feed- 
water must be low in solids content 
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so that a high percentage of boiler 
water will not be needed to attain the 
desired pH. 

Limitations 

Where boiler water is recirculated 
prior to the boiler feed pump, pump- 
ing costs also increase inasmuch as the 
quantity of feedwater for a given 
steam production increases directly 
with the amount of boiler water re- 
circulated. Although the heat con- 
tained in the recirculated boiler water 
is returned to the system, some loss 
is encountered because of the heat 
degradation involved. 

Where boiler water is recirculated 
to the economizer inlet, a special pump 
is required to handle the alkaline boiler 
water at high temperature and pres- 
sure. However, only sufficient pump 
power is required to overcome the 
pressure drop through the economizer. 
This power requirement is less, of 
course, than is necessary to pump the 
recirculated boiler water from heater 
pressure to feedwater pressure. 

Recirculation of boiler water for 
corrosion prevention should be re- 
stricted to systems employing high 
percentages of returned condensate, 
evaporated or zeolite softened make-up 
water. Under these circumstances, the 


suspended solids content of the boiler 
water will be only a negligible quan- 
tity. Where the boiler feedwater con- 
tains any appreciable hardness, so that 
the suspended solids content of the 
boiler water will be high, recircula- 
tion for corrosion prevention should 
not be attempted. 

Where boiler feedwater is employed 
in desuperheating, the use of recircu- 
lation may sufficiently increase the 
solids content of the feedwater as to 
cause troublesome deposits in the de- 
superheater or if desuperheated steam 
is employed in turbines, may cause de- 
posits on the turbine blading. It may 
be necessary in such cases to install 
separate facilities for replacing feed- 
water with condensate for desuper- 
heating. 

The amount of boiler water recir- 
culated should be confined to 1 and 2 
per cent of the total feedwater. When 
larger quantities are needed to obtain 
the desired pH value, such as in cases 
of condenser leakage, the solids con- 
tent of the feedwater will increase 
markedly. Increased feedwater solids 
may have an abrasive action on the 
feed pump and the alkalinity and ex- 
cess phosphate content of the boiler 
water may cause feed line deposits. 


PRACTICAL HINTS 
AND KINKS 


Double Indexing Fixture 
For Drilling 


A DOUBLE INDEXING fixture which 
facilitates machining close-tolerance holes 
at specified intervals about the circumfer- 
ence of a small, round aluminum housing 
has been devised at the General Electric 
Company’s Schenectady Works. The 
housing is composed of an upper and 
lower section and when the holes, each 
0.503 in. in diam, are machined, one- 
half of each hole appears in both sec- 
tions. ° 

Formerly, this operation consisted of 
spot drilling and reaming in a drill jig. 
The jig was clamped centrally with 
the spindle and each hole indexed in turn. 
The specified smooth finish was difficult 
to produce, the fixture was hard to keep 
clean, and the jig had a high maintenance 
factor, having been rebuilt five times. 
Moreover, for best results in assembly, 
experienced operators and assemblers 
were required to remove the burr caused 
by reaming. 

The new fixture, designed for use on 
a double head Borematic machine, has 
solved the problem. Special twin boring 
bars, with drill tips inserted to pilot the 
boring tool, are used with the fixture, 
which is mounted on a channel-shaped 
fabrication of three-fourths-inch steel 
plate, with a bottom side longer than the 
top. The bottom of the plate acts as a 
base for holding the indexing mechanism 
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and the shorter top serves as a mount 
for the work. The upper extension is 
supported by two posts at each end, as 
well as by the connecting side of the 
channel section. 

The indexing mechanism consists of 
a 16-hole index plate assembled to a 


centered spur gear, at each side of which 


Showing use of fixture for drilling and boring 


are gears of equal diameter. The center 
distance of the shafts, to which the other 
gears are attached, is within the adjust- 
able range of the machine heads, and 
thus permits machining two pieces, side 
by side, simultaneously. 

Attached to each shaft is a mounting 
plate with a short locating pin for each 
piece. The pieces are positioned over 
each shaft, the diameter of which per- 
mits easy loading and unloading. A 
large flat washer distributes the holding 





pressure applied by threading a fonr- 
winged nut over the end of each shaft, 

Each piece is indexed by first releas- 
ing a long vertical locking pin extend- 
ing from the enclosed index plate to 
the base plate of the fixture. This js 
done through lever action of the lower 
attached handle. Next, the upper handle, 
operated horizontally, in the manner of 
a ratchet from the center of the mechan- 
ism, serves to position each. succeeding 
pair of holes for machining. A pin is 
inserted in the first hole after drilling 
and boring, as a precaution against pos- 
sible movement of pieces in the fixture, 

This method has reduced the time for 
this operation from 30 minutes to four 
and one-half minutes. It also results in 
a reduction of assembly time because of 
a higher degree of accuracy, uniformity 
and finish of the holes. 


Pipe Threading Machine 


Made from Scrap Metal 
By Denard L. Gusler 


THE CHIEF MECHANIC, at a plant 
where I used to work, constructed a 
pipe threading machine almost entirely 
of scrap metal that resulted in a con- 
siderable saving in money and the 
labor usually necessary to manually 
operate a die stock. 


Fig. |. A photograph of the pipe threading 
machine 


The general features of the con- 
struction are well illustrated in the 
photograph, Fig. 1, and the drawing, 
Fig. 2, is merely intended to supple- 
ment any details not made clear in 
the photograph. 

The Chief simply bolted together 
two 9-ft lengths of 8-in. channel iron, 
with 1%-in. pipe nipples holding the 
channel sections apart, and mounted 
the arrangement as shown in Fig. 2 
on a framework of angle iron, pipe 
braces, and truck wheels. He _ then 
made forms to have castings made 
for the cast-iron heading housing, pipe 
vise, and traveling guide to carry 
the pipe vise. An old Chevrolet trans- 
mission was found and mounted in 
brackets as shown. Most any type of 
universal coupling of adequate size 
can be used between the transmission 
and die stock. 

It is necessary that the square 
coupling be machined to a close fit 
because the changing angularity of the 
drive shaft causes the traveling guide 
and die stock to oscillate slightly and 
friction resulting from transmission of 
power through the coupling holds the 
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Fig. 2. Drawing showing the details of construction of home-made pipe threading machine 


die stock and drive shaft together. 
No clamps of any kind are necessary. 

The small pulley is 254 in. dia and 
the large pulley is 13 in. dia. The 
gears are shifted to reverse to thread 
and low gear forward to back off. 
It is necessary to keep plenty of oil 
on the cutters and pipe while threading 
is taking place. 

The motor is 3 phase, 900 rpm, 
and controlled by an across-the-line 
starter. We had receptacles located 
throughout the plant so that our elec- 
tric welder could be used wherever 
necessary and the pipe threading ma- 
chine could be rolled wherever needed 
and used in the same manner. 

Another desirable feature is the pipe 
vise mounted and carried with the 
machine so that it is unnecessary to 
set up the usual clumsy table. We 
used a Beaver die stock and pipe di- 
ameters from 2% to 6 in. can easily 
be threaded. 


Care of Fire Extinguishers 

SEVERAL COMMON types of fire extin- 
guishers are subject to freezing and, if 
allowed to do so, may be rendered in- 
operative or even dangerous to use. 

Soda-acid, foam and gas cartridge ex- 
tinguishers must be kept in relatively 
warm locations (above 40 F to be safe) 
or in suitably heated cabinets. The Na- 
tional Board of Fire Underwriters speci- 
fies that cabinets for use in sub-zero 
climates be of 7% in. double wall con- 
struction and be heated by a continu- 
ously burning incandescent lamp of not 
less than 50 watts Single-wall enclosures, 
similarly heated, are suggested for loca- 
tions where temperatures below zero 
Fahrenheit are not encountered. 

Anti-freeze chemicals, such as com- 
mon salt, calcium chloride and glycerine, 
should not be added to extinguishers of 
these types, since foreign ingredients may 
reduce the effectiveness or change the 
nature of the discharge, or corrode the 
parts and make the extinguishers danger- 
ous to use, 

Pump tank and gas cartridge extin- 
guishers can be protected by adding anti- 
freeze chemicals supplied by the manu- 
facturer. Chemicals other than these 
should not be used, however, as they 
May cause corrosion. 

Extinguishers which do not require 
Protection from freezing are the vapor- 
izing liquid, carbon dioxide, and loaded 


stream types. The first two contain no 
water; the latter does contain water, 
but has chemicals added which depress 
the freezing point. 


Forewoman Solves 
Assembly Problem 


A pouBLE forming fixture devised by 
Victoria Abbott, a forewoman at a Gen- 
eral Electric plant, halved the time 
needed to assemble random-wound coils 
to the stator cores of small instrument- 
type motors and made the operation easy 
for new assemblers to master. 

The core must be shaped and bound 
at its two sides. Previously, the coils 
on one side were packed around a form- 
ing plug, after which the’ plug was re- 
moved and inserted in the other side. 
Frequently the binding and shaping op- 
eration on the second side would force 
the turns on the first side out of shape. 
The operation depended largely on trial 
and error, and was difficult even for 
experienced operators. 

Miss Abbott solved the difficulty sim- 
ply by designing a pair of forming plugs 


Miss Abbott removing one of the telescop- 
ing forming plugs from a core and coil 
assembly 


which couple by telescoping inside the 
core, making it possible to shape and 
bind both sides before removing either 
plug. 


Saving Rubber, Lumber, 


Glass 
By J. R. Kennedy 

STORE RUBBER hose in a dark place, 
away from light and heat. Rubber ex- 
posed to sunlight soon shows cracks. 
Don’t hang a rubber hose on a nail near 
a window. The nail will cause a kink, 
followed by a break. The sunlight 
may strike the hose through the win- 
dow a short time each day. Store rubber 
gaskets and tubing as carefully as large 
rubber articles, because cracked or hard- 
ened rubber gaskets are sometimes worse 
than useless. For instance, gage-glass 
gaskets, when hardened from age or 
other causes, often crush the gage glass 
when the packing nut is tightened in- 
stead of making a steam-tight joint, as 
would be made by pliable gaskets under 
packing nut pressure before crushing the 
gage glass. Old or cracked gaskets 
should be removed instead of trying 
to save them often at the expense of 
a cracked gage glass. Don’t store rubber 
where it will be exposed to waste oil 
or grease. Letting a valuable rubber 
hose lie in a puddle of oil in some corner 
of the plant is much like spilling battery 
acid on a fine pair of dress pants. 

Practically all waste of lumber can 
be eliminated by careful planning and 
forethought before cutting a full-length 
plank in two. For instance, in ceiling 
or weatherboarding a room containing a 
number of windows, it is often possible 
to select lengths in such a manner that 
cut-offs (which usually go into the scrap 
heap) are all used. Let’s suppose one 
needs a number of four-foot cut-offs be- 
tween a window and a corner. The 
window is located in the end of the 
room which is 12 ft by 20 ft. Two 
12-ft planks reach the length of the room 
and provide a four-foot cut-off, while 
a 12-ft plank and a 14-ft plank would 
yield a 6-ft cut-off, causing a waste of 
two feet when the cut-off is used be- 
tween the window and the corner re- 
ferred to above. Selective cutting is 
required in carpentry if waste is to be 
avoided, but this requires patience. The 
recent freezing order on lumber may 
help a number of wasteful persons to 
develop such patience. The idea ex- 
plained above is applicable throughout 
the construction of a building. It may 
be easy to avoid waste if the lumber 
on the job is just what the bill called 
for, but it is rare to find just what 
one wants these days if the lumber can 
be obtained at all. Therefore, we must 
learn to use what we have and not 
waste it. 

Breakage of glass, such as gage 
glasses, sight-feed glasses, etc., can best 
be avoided by giving early attention to 
glasses that need fresh packing. Late 
attention usually results in packing fail- 
ure, followed by breakage of the glass 
during the blowout, especially in the 
case of gage glasses under water and 
steam pressure. 
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Million Dollar Plants 
vs. $1500 Men 


YOUR PROVOCATIVE ARTICLE, “Million 
Dollar Plants, etc” was of great interest 
to the writer. It reminds him of the old 
riddle, “Which came first, the chicken 
or the egg?” 

In our case, we can well ask, “Which 
will.come first, the more competent man, 
or the higher salary?” And from the 
general conditions brought forth by this 
war, the answer will not come soon. 
While a few concerns have taken some 
steps forward in employee training, the 
great majority of employers are woefully 
lax in that respect. As for the average 
worker, may God help us, and him, if 
he does not change his ways, and take 
more interest in his work. 

The employer asks, “Why should I 
pay more and get less?” And the em- 
ployee asks, “Why should I give more, 
and get less return?” A very logical 
answer to both of the above questions 
can be given in two words, “Gentlemen, 
cooperate.” But with the average em- 
ployer and the average union leader bat- 
tling viciously with each other, the 
attainment of such cooperation is of 
course impossible. 

The union credo of one man being 
worth as much as another, and the union 
prostitution of the economic principle, 
“division of labor,” certainly spells death 
to incentive. Furthermore, the lax at- 
titude of many employers, evidenced by 
their failure to work out an incentive 
plan based upon merit and ability, does 
not aid the situation. 

Can you imagine an organization 
operating some 60 plants and com- 
pletely without a merit system? Pro- 
motion being made by the “Who you 
know plan”? Or, an organization in which 
certain employees are openly recognized 
as being most efficient and capable, and 
are as openly shunted to one side to make 
room for the rank nincompoops? Or, 
a union that forces an employer to hire 
the most unenlightened dimwits? 

These conditions all exist today. 

What shall we do about it? Shall I, 
a laboring man, and my employer co- 
operate, and recognizing each other’s 
worth, give to each other his just due? 
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Or shall we continue upon our path of 
destruction, endangering ourselves and 
our country? 

Wingdale, N. Y. 


He Was Afraid of NHs 


WueEN Bit MULLEN speaks about 
new men in his letter on page 98 of 
the November issue, he is on good 
ground but he really has not begun to 
scratch the surface. It came to the 
point here that I had to tell my boss 
that if I got any more “wise guys” to 
break in, I would just forget where 
I worked. 

Some time ago I had one of these 
fellows given to me to break in. He 
had a first class license but it is a 
mystery to me how he got it. This 
happens to be a refrigerating plant and 
why a license is issued to any man with- 
out refrigeration experience, I don’t 
know, but this man apparently had 
never been in a refrigeration plant. 

I tried for six days.to drum some- 
thing about the plant into this man’s 
head, but it was no use. He would 
not have anything but that the shell 
and tube brine cooler was full of water. 
The compressors were brine pumps and 
the condensers were water coolers. I 
instructed him to dump the accumulated 
oil in the filter and he said he could 
not do this because it was full. In 
about a half hour he looked in and 
was greatly surprised to find the dirty 
oil container partly empty and asked me 
where it went. He even filled every 
oil cup on the big Frick steam unit 
with cold cylinder oil and also put the 
same oil in the ammonia oil pumps. This 
machine had just been overhauled and 
needed the right kind of oil in the right 
place. He looked at the top of the 
vertical shell and tube condensers and 
told me the water was low. He didn’t 
know it was passing through the spread- 
ers and down inside the tubes. What 
made me completely nuts was when 
I told him to help me change a couple 
of drums of NH3. He said, “Nothing 
doing, wait till I get out of here. I’m 
afraid of that damn stuff!” He cer- 
tainly had 6 days’ pay given to him 
because he was not worth 6 cents. 

Rosert BAKER 


Sam WILLIAMS 


Fuel Savings by Reduced 
Night Temperature 


LAST YEAR you ran a contest regard- 
ing the savings in fuel effected by re- 
ducing the temperature to 65 F and also 
the savings that could be made at night 
with a reduced temperature. I wrote a 
letter that brought out a number of 
points, the principal one being that the 
savings, if any, depended on conditions 
as to construction, etc., and was for- 
tunate enough to win one of your prizes, 
This winter I have made some tests on 
my own house that I think will be of 
interest to your readers. 

The house is a two year old, one 
story, 4 rooms and bath frame building 
about 26 by 28 ft with unfinished attic, 
Walls are square edge boards on studs 
covered with building paper under wood 
shingles. The inside walls are hard 
plaster on wood lath. There is no insu- 
lation in the walls. The ceiling is hard 
plaster on wood lath with. 3 to 4 in, 
of pellet type rock wool insulation packed 
in between the timbers. The cellar is 
of concrete blocks, well pointed and tight 
and the floor is cemented. The three 
3 light cellar windows have storm sash. 
The temperature as noted at various 
times was between 53 and 60 degrees. 
The first floor is double with paper in 
between. There is no plaster -ceiling in 
the cellar. 

All windows are fitted with outside 
storm sash tightly strewed on, with felt 
gaskets between frame and sash. The 
two storm windows for the bedroom, 
however, are hinged at the top and 
clamped about one-quarter the distance 
from the bottom. These also have, felt 
but the sash are not held quite as tight 
as the remainder. The front door is 
wood, paneled, without glass, but fitted 
with metal weather strip. Outside of 
this is a combination door having a 
large glass area. The rear door is a 
panel door having one square light of 
glass and a metal weather strip on 
bottom only. A similar door, without 
weather stripping is used as a storm 
door. 

The house faces north and the ex- 
posure is considerable. A fireplace in 
the living room is fitted with a damper 
kept shut at all times. 

The heating system consists of a 
forced hot air outfit with 5 heating open- 
ings for hot air and 4 intakes for cold 
air, all located in outside walls close 
to the floor. There is no insulation on 
the metal air ducts in the cellar. The 
source of heat is a gun type oil burner 
having a nozzle rated at 1% gal per hr. 

A watthour meter with a_ special 
register that can be read to 1/100 kilo- 
watthour measures the electrical input to 
the. heating system and this reading is, 
of course, directly proportional to the 
oil consumed. Two thermostats for con- 
trol are in use, one set at 70 F, the 
other at 55 F and either or both may 
be controlled by a time clock. Outside 
temperatures were determined by a max- 
imum and minimum thermometer that 
was reset every evening at 10:30. 

The tests were conducted as follows. 
During one 24 hour period, beginning 
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at 10:30 P.M., the house was maintained 
at 70 F, with the exception that the 
bedroom was closed off and the heating 
ducts closed at about 10:30. One or 
more windows were opened. At 6:30 
A.M. the windows were closed and the 
door and heating ducts opened. The 
watthour meter was read at the begin- 
ning and end of the 24 hour period, al- 
ways at 10:30 P.M. 

During the next 24 hours the time 
clock disconnected the 70 F thermostat 
at 10:30 P.M. and the system operated 
on the 55 F one until 6:00 A.M. when 


those in this vicinity and the actual oil 
consumption for this year’s heating sea- 
son up to December 13 was only 150 gal. 
It is realized that there are flaws and 
errors in these tests but the results show 
conclusively that there is a very great 
saving made by reducing the temperature 
at night to 55 F. This temperature might 
be too low under some conditions, but 
having the time clock control it was not 
objectionable in my case since the house 
was warm in the morning. If the tem- 
perature had been reduced to 65 F or 
60 F the saving would have been less but 





Kwhr 

Date Time Read. 70° 
12-17-43 .10:30 P.M. 604.02 
18 606.18 
19 608.85 
20 611.15 
21 614.26 
Ze 616.84 
23 620.87 
24 624.17 
25 627.82 
26 630.16 


2.67 
3.11 
4.03 
3.65 


Kwhr Min Max 
55° Temp Temp 


Weather Wind 
Fair N.W. Lt. 

a N.W. Lt. 

ig N.W. Gales 

se W. Gales 
Cloudy W. Lt. 
Fair N.W. Lt. 

5 N.W. Lt. 

" W. Lt. 
Cloudy W. Lt. 





the clock put the 70 F one back in 
service. The bedroom operation was 
always the same. Watthour readings 
were taken every 24 hours. 

The following period was run at 70 F, 
the next with the reduction to 55 F and 
this alternation was carried on to the 
end of the test, in order to offset as 
far as possible the effect of changes in 
the outside weather conditions. The log 
of the tests is given in the following 
table. 

The above results may be treated in 
various ways. I took the kwhr for each 
day of each method of operation and 
averaged them, obtaining 3.36 for the 
70 F periods and 2.54 for the periods 
with the temperature reduced to 55 F 
at night. 

The minimum and maximum outside 
temperatures for each period were aver- 
aged, resulting in 21.75 for the full 70 F 
period and 24.5 F for the reduced period. 

It wil) be noted that there is a dif- 
ference of 2.75 F in the average dif- 
ference between the inside 70 F tem- 
perature ‘and the outside temperature 
during the two test periods. That is, 
it was 6 per cent colder during the 70 F 
tests and the power used in the reduced 
temperature period should be increased 
by this 6 per cent in order to make the 
tests comparable. Therefore the correct 
power used for the reduced temperature 
is 2.54 X 1.06 or 2.70 kwhr. The differ- 
ence between 3.36 and 2.70 is 0.66 kwhr. 

From this we may conclude that it 
takes 19.5 per cent less oil (66 divided 
by 336) if the temperature is allowed 
to fall to 55 F during the 7% hours in 
the night than it does to maintain 70 F 
the fuli 24 hours. 

Using the lower figure as a reference 
it would take 24.5 per cent more oil (66 
divided by 270) to maintain 70 F during 
the entire 24 hours than is needed to 
maintain a reduced temperature during 
the night. 

These results are quite surprising as 
no such savings were anticipated. The 
house is as well built as 90 per cent of 
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it would have been well worth while. 
I would have liked to run tests at these 
temperatures and continued all tests at 
least thirty days but due to the oil 
conditions in Massachusetts it was not 
possible. Prescott R. NicHots 


More About Work 
Schedules 


THE WRITER is greatly interested in 
the work schedules for one six-day 
week shown on pages 94 and 95 of Oc- 
tober Power PLaAnt ENGINEERING. (Re- 
printed here for convenience.) The 
schedule by Mr. Ben H. Whitehouse 
shown in Fig. 3 on page 95 is particu- 
larly interesting. I noted from the 
text of the article that “No man is 
required to leave work and return within 
less than 16 hr. No man is required 
to work more than 8 hr without relief.” 
Referring to Mr. Whitehouse’s schedule 
you will note on Sunday, July 18, the 
D shift worked from 4 P.M. until mid- 
night, and likewise worked from mid- 
night until 8 A. M. of Monday, July 19. 


This would appear to be a double shift, 
and apparently in conflict with the text. 
This again occurred on Monday, July 
26, and July 27. 

Except for the apparent discrepan- 
cies this shift can probably be used in 
one of the writer’s plants. It will be 
of assistance if you would have this 
matter checked, and supply any informa- 
tion which may serve to clarify the 


schedule. Lours GRABENSTEDER 
Mr. Whitehouse's Reply 

When I first received and read Mr. 
Grabensteder’s letter I thought I had left 
myself wide open for something. How- 
ever, I think I can explain the confu- 
sion so that it will be clear. 

If Mr. Grabensteder will give the ar- 
rangement a little more study I am sure 
it will be clear to him. Perhaps it will 
be easier to understand if one thinks 
of the day ending at 8:00 A. M. instead 
of at 12:00 midnight. 

The point in question is the D shift 
on week end relief. This crew works 
from 4:00 P. M. to 12:00 midnight on 
the Sunday of July 18, relieving the B 
shift. Then they are off 24 hr and start 
at 12:00 midnight Monday and work to 
8:00 A. M. Tuesday, relieving the C 
shift. They are then off until 8:00 A. M. 
Wednesday, their day off. 

The C shift is off each week three 
separate periods of 24 hr, one of which 
is considered their regular day off. The 
other shifts are off 40 hr between the 
time they leave work and the time they 
return on their regular off day. 

Some may be of the opinion that the 
D shift is at a disadvantage by being 
off only 24 hr and calling it a day off. 
However,‘ my experience has been to 
have men on the D shift request to be 
placed there steady. So I don’t think it 
is as disagreeable as one might think. 

When we think of the day ending at 
8:00 A. M. we must bear in mind that 
for a man to receive credit for working 
any day he must put in his regular time 
between 8:00 A. M. and 8:00 A. M. 
If he does not he naturally does not 
receive credit for the day and is con- 
sidered off on any such day. 

B. H. WaiteHouse 
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Day 
1 Shift 
A 





AM-8:00-4.00 
8:00-4:00 
8:00-4:00 


of 


AM-12:00-8:00 
AM-8:00 4:00 


PM-4:00-12 00 





8:00-4:00 


4:00-12:00 


AM-12:00-8:00 
12:00-8:00 AM-8:00-4:00 


ofr 12:00-8:00 PM-4:00 12:00 





200-4: 4:00-12:00 Off 
-12:00 AM-12:00-8:00 AM-8:00-4:00 


12°00-8:00 PM-4:00-12:00 


ofr 12:00-8:00 PM-4:00-12:00 
: AM-12:00-8 00 

of 
AM-8 :00-4:00 


AM-8 :00-4.00 





12:00-8:00 


ofr AM-12:00-8:00 AM-8:00-4 00 


12:00-8 00 of 8:00-4:00 
12:00-8:00 AM-8:00-4:00 


8:00-4:00 


off 
PM-4:00-12 00 8:00-4:00 





3 4 Relief 1 


Work Schedule reprinted from October issue 
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SIMPLICITY OF DESIGN MEANS EASIER MAINTENANCE... 


LENDING A HAND 
MAINTENANCE MAN 


@ He can use plenty of help these days... 
his job of keeping the machinery of produc- 
tion going takes all he can give it. And among 
his most vital needs are valves that won’t 
take a lot of costly time out for repairs... YOU CAN TAKE IT APART 


valves that he can depend upon for uninter- INA JIFFY... sss s 
rupte d perf ormance. Simply paren two nuts ss top of clip 
and entire bonnet-stem-disc assembly 


Such a valve is the Lunkenheimer ‘“King- can be lifted from the body with com- 
clip”. Simple in design, exceptionally sturdy ane pines Buna 

in construction, the “‘King-clip” is at its best 

when the going is tough. Also, it’s a valve that 

lends itself to easy maintenance. 


Note the illustration. See how easily the 
“King-clip’’ can be taken apart... how it 
simplifies maintenance. And when repairs are 
necessary, you can be certain that any re- 
placement part will fit accurately—Lunken- 
heimer precision-gauged manufacture gives 
you that assurance. 





Let your Lunkenheimer distributor help you 
with your maintenance, repair and operating 
problems. His facilities are at your call. 


ESTABLISHED 1862 


THE LUNKENHEIMER C2. 


—=“QUALITY’=— 
CINCINNATI 14, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 


EXPORT DEPT. 318-322 HUDSON ST,, NEW YORK 13,N,¥ 


Ask for your copy of Lunkenheimer Catalog 78, 


BRONZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. S.P.; 
BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 
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Questions 


And 


_Answer 








Question No. 247 
What Would You Do with 
This Broken Anchor Bolt? 


IN TIGHTENING down the anchor or 
holding-down bolts on one of our two 
Diesel engines, one of them broke off 
even with the top of the engine bed 
plate as shown in the attached sketch. 
What can you suggest as the best way 
to remedy this trouble? 


BOLT BROKEN HERE 
PRACTICALLY FLUSH 
WITH CASTING 


i °« 


+ =” FOUNDATION 
-9 © BOLT .,- 
Be 2.2 B44 
ae ee 


Sketch by C.1.P. showing how anchor bolt of 
Diesel engine broke off _ with bed plate 
meta 


If we try to drill another hole, that 
will weaken the metal of the bed plate. 
Also if we lift the entire unit off the 
foundation and try to replace the bolt, 
that means shutting down the unit 
longer than we can spare it, also a 
lot of work re-aligning it. Is there any- 
thing I can do to avoid that shutdown? 
Chesterton, Md. : i. 1-8. 


- Question No. 248 
How Can Boiler Operation 
Be Improved? 


I WOULD LIKE to ask some questions 
about operating my boilers. I have 
two B & W 4-drum, bent-tube boilers, 
each. rated at 600 hp, operating at 135 
psi’ steam pressure, no superheaters, 
economizers or air preheaters. They 
are about 4 years old. They are fired 
with Northern Illinois wash nut, 1 in. 
x % in., on forced draft chain grate 
stokers. I carry the fuel bed thickness 
between 4 in. and 6 in., depending on 
the load. 

. A—At present our flue gas temper- 
ature averages around 560 F, but 
ranges from 460 to 700 F. I have 


been getting 6 to 8 per cent COz2 but 
when I changed the caustic potash so- 
lution (in the COe recorder, we as- 
sume—Ed.) the reading improved to 
an ‘average of 9 per cent. Now, 
shouldn’t I be getting a lower flue gas 
temperature than that and shouldn’t I 
be able to get higher CO2? 

B.—In one boiler, the fire burns in 
a V shape; that is, one side of the 
fire burns 4 or 5 ft shorter than the 
other, as shown in the accompanying 
sketch. What is the cause of this 
and how can it be remedied? 

C.—On the above boilers, the 16 
heads of the eight boiler drums are 
not insulated. Would you recommend 
covering these heads with asbestos, to 











. oa ra oS 
ee a ASH DISCHARGE i 




















FRONT OF CHAIN GRATE STOKER 
Diagrammatic plan view showing how fire 
burns V-shaped on one of J. S. R.'s chain 

grates 


stop the heat loss, leaving only the 
man-holes uncovered? I ask this ques- 
tion because I can’t understand why 
the heads of these drums were not 
covered when they were installed to 
save the large amount of heat radiated. 
Chicago, IIl. Ja Se Re 


Question No. 249 


Why Did Slag Screen 
Tubes Fail in Only 
One Boiler? — 


Our TWO STEAM BOILERS, of the Stir- 
ling 4-drum type, are connected in 
parallel to the steam header and are 
fed from the same boiler feed pump. 
The boilers are rated at 931 hp each. 
The feedwater enters at 215 F. The 
steam pressure is 245 psi, superheat 
100 to 120 F. 

Each boiler had been on the line 
about thirty days after cleaning, when 
two of the slag screen tubes in one 
boiler failed by rupture. 
were replaced, the boiler cleaned and 
put back on the line. In three weeks, 


The tubes~ 


failure again occurred in the same 
boiler, this time by the loss of rine 
tubes. Each. tube had from one to six 
bags all on the under side (next to 
the fire). it 

The boilers were and had been for 
some ‘time making about 58,000 Ib 
steam per hr each. 

The two tubes installed -after the 
first failure were among the nine fail- 
ing three weeks later. A chalky scale 
showed in the tubes that failed. The 
scale ranged in thickness from 1/64 in, 
to 1/16 in. Treatment was maintained 
within the prescribed limits. 

I would like to have comments of 
readers on these tube failures, and on 
the fact that the other boiler was not 
affected, after having been on line 
about fifty days since the last cleaning 
and apparently in good condition. 
Boldman, Ky. 2. ER 


Question No. 250 - 
How Stop Fuel Waste in 
This Unit Heater System? 


IN A LOCAL industrial plant, they are 
experiencing difficulty in returning the 
condensation from the heating plant 
to the boilers. We have already sug- 
gested several things to them but 
should like further suggestions for the 
proper solution from readers, bearing 
in mind the present difficulty in ob- 
taining materials and the cost involved 
in making suggested improvements. 

The boiler room is equipped with: 
two new 250 hp high-pressure steel 
boilers, stoker fired; two steam-driven 
vacuum return pumps; one preheating 
tank mounted above the vacuum pumps 
and vented to the atmosphere; two 
steam-driven boiler feed pumps. The 
returns from the plant come back to 
the vacuum pumps and the condensate 
is pumped to the preheating tank, 
thence to the boiler feed pumps and 
into the boilers. 

They carry 75 to 100 psi steam pres- 
sure on the boilers and feed this steam 
under these pressures to the heating 
load in the plant, which consists mainly 
of unit heaters. The heaters and main 
ends are all equipped with high-pres- 
sure bucket traps. The radiation load 
on the boilers is approximately 65,000 
sq ft. They do not use the high-pres- 
sure steam for processing—only for 
operating the vacuum pumps and 
boiler feed pumps. The operating engi- 
neer, however, does not approve of 
placing the heating load on low pres- 
sure, as he is of the opinion that the 
plant cannot be heated on low pressure. 

The problem is this: The con- 
densate comes back to the vacuum 
pumps so hot that the pumps cannot 
handle it. Consequently they feed cold 
city water by hand into the return lines 
to cool the condensate so that the 
pumps can discharge it to the preheat- 
ing tank and thence to boiler feed 
pumps and boilers. As a fesult, when 
the condensation does cool and every- 
thing is operating properly, the boilers 
become flooded and it is necessary to 
blow them down frequently, resulting 
in a terrific waste of fuel. : 
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L valves—both cast and forged steel—are all 
that Edward builds. No brass, no bronze, no 
iron—nothing but steel. And nothing but valves. 

But when it comes to steel valves, the Edward line is 
extraordinarily complete. For instance... 

Stop Valves—From little 1% in. valves you can hold 
in the palm of your hand, to giant 14 in. valves that 
weigh five tons. They're built in both globe and angle 
designs, and with other construction modifications 
depending upon service requirements. 

Check Valves—Both shock-minimizing Edward lift 
type piston checks and ball checks—ideal for viscous 
fluids. The size range is 14 in. to 14 in. 

Non-Return Valves—All sizes, globe and angle. 
On the large ones, the famous patented Edward 
Impactor handwheel and EValthrust yoke bushing are 
standard. And on all sizes, streamlined flow passages 
and exclusive Edward guiding principles cut pressure 
drop to minimum. . 

Blow-Off Valves—Slow opening type, engineered 
to stay tight after cooling and protected against erosion 
and corrosion. Straightway and angle, for any feasible 
piping arrangement. 


Relief Valves—Forged steel, EValloy stainless steel 
seat and ball disk, sizes 14 in. to 2 in. Factory set for 
accurate relieving at specified pressure. 

Strainers—Protect traps, valves, regulators, pumps, 
etc., against dirt and foreign matter. Forged steel, 
Monel metal screen, sizes |4 in. to 2 in. 

Intex Valves—Integral seat globe valves, '4 in. to 
2 in., for the really tough jobs and the not quite so 
tough jobs where you want a valve that will last and 
last and last. Disk and integral seat are Stellite. 

Other Valves—Such as feedline stop-checks (screw- 
down and separated), hydraulic valves, gage valves, 
instrument valves, etc., for every service where: steel 
valves should be used. 

The Edward line covers the whole steel valve tem- 
perature-pressure range . . . for pressures from 150 
lb to 6000 lb, and for temperatures up to 950 F. 

Write for catalogs and descriptive bulletins. It pays 
to know the Edward steel valve line. 


THE EDWARD VALVE & MFG. CO., INC. 
220 West 144th St. © East Chicago, Indiana 
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We have suggested several possible 
methods of correcting this difficulty. 
First of all, we appreciate that some or 
many of the traps may be blowing 
through, 

We have suggested the installation 
of flash tanks to flash steam from the 
condensate to the atmosphere or to 
utilize the flash steam for additional 
heating. This method the operating 
engineer did not approve. We also 
suggested the installation of heat ex- 
changers, properly fed with cold water 
and automatically and thermostatically 
controlled. This method the operating 
engineer did approve. However, due 
to the many elevations, the cost of 
this installation was quite high and it 
was turned down. 

It has been suggested now that 
pump governors and water level con- 
trollers be installed. We do not feel 
that these controls will correct any of 
their difficulties except to maintain a 
definite water level in the boilers. 
They will still have the problem of hot 
condensate which the pump cannot 
handle and which, if controls are in- 
stalled, will have to be wasted to the 
sewer, 

We have also suggested the instal- 
lation of pressure reducing valves on 
the mains in the boiler room to reduce 
the heating load to low pressure but 
leave the boilers on high pressure 
to feed steam to the pumps. However, 
as previously stated the operating engi- 
neer does not like low pressure for 
heating. 

We believe this hot condensate will 
soon ruin the vacuum pumps and we 
know there is a terrific waste of fuel 
under present method of operations. 
We understand there is a vacuum or 
condensation pump on the market now 
that will handle hot condensation with- 
out damage. If you know the name of 
this pump we should appreciate having 
this information. 

We should like to know whether 
you approve of any of our methods of 
handling this problem and if not, we 
should appreciate hearing from you 
with a better solution. 
Elkhart, Ind. 


Question No. 251 
Would 220-v Motor Be 
Harmed by Connecting 
to 110-v Circuit? 


WHAT HARM would result to a single- 
phase alternating-current motor, de- 
signed for operation on 220 v, if it were 
connected to operate on a 110 v circuit? 
Chicago, III. By, ds 


Answer No. 222 
How Prevent Fuses 


From Blowing? 

ALL Hts Fuses are 220 v and 30 amp 
clear back to and including the main 
board. But an overload will blow these, 
shutting down everything, said A. H. P. 
in the April issue. Could he put two 
30-amp links in each main board fuse? If 
so, how much would it increase amperage? 

There was so much interest in this 


1c ie Py 
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question when it was published that we 
decided to arrange for a formal article 
by a fuse authority that would really 
cover the whole subject. This has taken 
longer than we expected, for he is busy, 
like all other engineers, helping to win 
the war. But, don’t despair—the ar- 
ticle’s coming. In the meantime Ques- 
tion No. 244, in the January issue, again 
emphasizes how important it is to un- 
derstand fuses, so we are publishing more 
of the answers to No. 222. 

Everybody who has answered so far 
agrees there’s something wrong with 
A. H. P.’s whole set-up. Fuse and 
wiring methods and details are given to 
correct the trouble. One engineer points 
out that he will gain little by doubling 
his 30-amp links. 

Consider Wire Sizes and Starting Current 

IN REGARD to your question concerning 
30-amp fuses, it should not do any harm 
to put in two 30-amp fuse links on the 
main panel as the individual motor cir- 
cuit on each motor has 30-amp fuse pro- 
tection. 

This, of course, is true if your carry- 
ing wire has a high enough carrying ca- 
pacity to where it branches off to the 
individual circuits. 

To find the fuse capacity permitted 
for circuit protection, find amperage 
of the motor that has the heaviest start- 
ing current and the actual ampere rating 
of all other motors on the feeder. The 
code permits use of a still larger size 
if two or more motors must be started 
simultaneously, providing proportionately 
larger feeders are installed. From this, 
two 30-amp fuse links should not be too 
large since each motor circuit has 30-amp 
protection fuse links. 

Answer to second part of question— 
This should increase the amperage ap- 
proximately twice that of one fuse link 
in use, 

Raymonp G. SuNpQuist 
Westwood, Calif. 


Something Wrong with Either Fuses or 
Wiring 

Tuere is something definitely wrong 
with either the electrical installation or 
fusing of the circuits. A. H. P. states 
his fuses clear back to and including the 
main board are 220 v, 30 amp. 

On the surface, according to his over- 
current protection, namely 30 amp, the 
size conductor required to carry this 
current would be No. 8. Now then, if 
this installation were made using No. 8 
wire for feeders from the main board 
and also for the branch circuits, the wir- 
ing is wrong, 

To remedy this condition, larger 
feeders should be installed and fused 
accordingly. To calculate the proper 
size of feeders supplying several motors, 
feeders shall have a current carrying 
capacity of not less than 125 per cent 
of the full load current rating of the 
highest rated motor in the group plus 
the sum of the full load current ratings 
of the remainder of the motors in the 
group. (National Electric Code Article 
430, Section 4314.) 

If A. H. P’s fuses are not of the 
proper capacity he can easily check by 
determining the size of the conductor 
the fuses protect. If they are larger 
than No. 8, by consulting a current- 
carrying capacity table he can find the 
proper size fuse to install. By using 
the above method of calculating feeder 
size, he can determine if the feeders will 
carry the connected load. 

To further protect feeders, branch 


circuits and motors, A. H. P, can install 
thermal overload protection on each in- 
dividual motor. 

Installing two 30-amp links where 
normally one is used is bad practice, 
Sometimes, this is done in cases of emer- 
gency but should not be tolerated in- 
definitely. The resulting capacity of two 
30 amp links is 60 amp. 

Detroit, Mich. Casper E. Hackem 


Use Proper Protective Devices, 
Details Herewith 

As THE MoTors are individually pro- 
tected by the same size of fuse, I believe 
it would be a good policy to increase the 
size of the renewable fuses to, say, 35 
amp. In this way the motors would be 
protected as they should be with the 
30-amp fuses, Then with 35-amp fuses 
on the main board, if for any reason the 
motor should fail to blow its fuse, the 
board would have its fuses blown with 
an overload. 

Another means to protect the motors 
would be to have what is known as a 
motor-running protective device. Most 
of these devices make use of a “heater 
coil” usually consisting of a few turns 
of high-resistance metal, though the 
heater may be of another form. 

One type of construction, which is 
quite commonly employed in controllers 
for small motors, makes use of a shaft 
to which is soldered a ratchet wheel or 
equivalent device. When the contactor 
is closed to start the motor, the shaft 
is caused to rotate against the action of 
a spring and is held in this position by 
a pawl which engages the ratchet. The 
heater coil, which carries the motor cur- 
rent, surrounds the shaft and, if excess 
current is drawn by the motor, the shaft 
is heated until the solder holding the 
ratchet wheel is melted, allowing the 
spring to open the contactor. 

These heater elements may be obtained 
in any desired rating from shout 0.5 amp 
to the maximum rating of the starter, the 
rating being the current which will cause 
the switch to open. Another type of con- 
struction makes use of a_ thermostatic 
strip or “bimetal” which bends when 
heated, releasing a catch and allowing a 
spring to open the contactor. The “bi- 
metal” is usually heated by current pass- 
ing through the strip itself, 

The type I’ve always favored are the 
fuses known as “fusetrons” and are avail- 
able in ratings up to 600 amp at 250 v 
or 600 v, and cartridge-type “therma- 
trips” are made in ratings up to 100 amp 
at 250 v. These devices are time-delay 
fuses having the same general character- 
istics as the plug type of fuse. 

For example, to provide both branch- 
circuit protection and motor-running pro- 
tection for a 15-hp, 220-v three-phase 
motor having a full-load current of 38 
amp, for ordinary service a fusetron of 
thermatrip rated at 40 amp would be used. 
Either of these fuses has sufficient 
time lag so that it will not blow on 
the starting current of the motor, but 
will blow on a 125 per cent overload 
in about two hours, this being in ac- 
cordance with the standards of Under- 
writers’ Laboratories for motor-run- 
ws protective devices. 

o my advice to A.H.P. is to con- 
trol the motor or rather protect it 
better than the way he now has it. 
Because if he has six motors on the 
line and two of these should take 
more of the load than they should, for 
any reason, then the motor fuses on 
these machines would go, which would 
leave the other four machines running 
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Now being shown FREE in any plant 


EEING this film gives maintenance trainees a quicker grasp of 
S their jobs—a better understanding of various types of valves and 
fittings—how they are used and installed to insure long life and 
good performance. In addition, “Piping Pointers” explains correct 
maintenance procedures—shows how to conserve time and ma- 
terials on the job. 


Because “Piping Pointers” is packed full of authentic and prac- 
tical information—because its ultimate benefit is better service 
from piping equipment—numerous plants are showing it to both 
trainees and veteran workers, 


New Training Manual Included 


Making “Piping Pointers” even more effective, is a new compre- 
hensive training manual which covers in greater detail each sub- 
ject treated in the film. It can be used with the film or separately. 


Both the film and manual are the first of their kind ever com- 
piled. But more important is that each lesson they give can be 
fully depended on as the best information available. For their 
content is based entirely on Crane Co.’s 88-year experience as the 
leading maker of valves and fittings. 


Act Now to Show This Film to Your Men — More 
and more requests for “Piping Pointers” are com- 
ing in daily. Assure a convenient early showing 
in your plant by getting in touch with your local 
Crane Branch promptly. Use of the film will be 
arranged and manuals provided for every viewer. 
Just call your Crane Branch, or, if you prefer, 
fill in and mail the coupon below. 

CRANE CO., General Offices: 836 S. Michigan 
Ave., Chicago 5, Illinois. 


Pea ae SS SS SS SS SS Sees 


FILL IN AND MAIL TODAY 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Attention: Advertising Dept. 

Put us down for the earliest possible showing of 
“Piping Pointers.’’ Have the local Crane Branch 
get in touch with me. 


Company 
Address 


CRANE VALVES 
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and not hold up work that these <ma- 
chines are doing.’ If each motor has 
a different piece of work to do, just 
think of how many units the arrange- 
ment now holds up (rather: the time 
lost). If the motors are individually 
protected, a better check-up can be 
made on the one or more motors and 
the knowledge of why it is happening. 
Philadelphia, Pa. Wut1aM T. MuLLEeNn 
Motors and Feeders Determine Fuses, 
Deichmann Says 

You state that all your 220 v. motors 
are individually protected by 30-amp. 
fuses. A 30-amp. fuse will carry a 3 hp. 
motor and if you apparently added any 
motors to this 30-amp. line, this will 
automatically act as a feeder if you check 
up on your motors and put in the proper 
fuse according to the horsepower of 
the motor. 

Check up the size of wire or feeder 
coming from the main switchboard and 
fuse your line according to the size of 
the wire or feeder, also check up for 
loose wires and weak fuse clips. These 
will not only blow fuses out but will 
scorch them also. Your motors are over- 
protected with a 30-amp. fuse if they 
are less than 3 hp. and your line is prop- 
erly protected at 30 amp. If you put in 
two 30-amp. links into a single cartridge 
fuse your line is carrying double the 
load. This will overload your line and 
probably cause fire. = 

Here is a table to guide you: 

Fuse Protection 
Wire on Line . 
No. 14 


15 amp. 
2 No. 14 20 amp. 
3 No. 14 30 amp. 
No. 12 45 amp. 
No. 8 70 amp. 
No. 8 80 amp. 


Horsepower 


5 
TVs 
10 


_If you stated what load you are car- 
rying in horsepower, I could answer your 


question more definitely. When a line 


is put in for a certain motor and you: 


add one or two extra motors, you are 
overloading the fuse and if you put in 
a larger fuse or two links in each fuse 
you are overloading the line. If you 
study over my table I think you will find 
out why. 

New Orleans, La. GrorGe DEICHMANN 
Two Links Would Increase Capacity 

Very Little, Says Schoenig 

IN THE Aprit issue A.H.P. asks about 
putting more than one 30-amp fuse link 
in a 30-amp renewable fuse cartridge. 
The greatest harm will be a decided in- 
crease in cost. 

The terminals of a 30-amp fuse car- 
tridge are designed to properly care for 
a 30-amp load more or less indefinitely 
to dissipate the heat acquired, and to 
provide proper contact area with the fuse 
holder. 

If the fuse blows due to a sustained 
overload, which is apparent as it is on 
the main line, the fuse link merely sepa- 
rates because of the increased tempera- 
ture of the terminals. This temperature 
will be approximately the same whether 
one link is used or more than one. 

To use two 30-amp links in place of 
one in this situation would retard the 
blowing only a very little, therefore there 
could be only a relatively small increase 
in the carrying capacity of the fuse. The 


x ZZ : 


result would be more heat at the termin- 
als, poorer contact surfaces, and charred 
fuse bodies which lead to breakage or 
early replacement. 

The layout described by A.H.P. is a 
very poor one. In ordinary practice the 
copper and fuses in the main line should 


_be large enough to carry one-half the 


total connected load, plus the ampere rat- 
ing of the largest motor. 


Clinton, Ia. L. R. ScHOENIG 


Answer No. 240 


Cumsinents Wanted on This 


Oil-to-Stoker Conversion 


In THE NOVEMBER issue, R. W. pre- 
sented a sketch of the method proposed 
to convert an oil-fired 600-hp longi- 
tudinal drum boiler, with two drums 
and set in battery, to coal firing with 
a twin-retort underfeed stoker. One 
feature of the proposed scheme was a 
motor-driven forced draft blower, set 
in the space just behind the budge wall, 
under the rear of the boiler and inside 
the rear- boiler wall, This was done, 
said R. W., because of lack of space 
around the boiler but he didn’t feel it 
was a good place for a motor-driven 
fan and disapproved the idea. He 
asked for comments on this and other 
features. In the January issue, Martin 
Gozdenovich suggested a way to get 
the fan motor out where it would have 
better operating conditions and G. G. 
Nash suggested eliminating the motor 
trouble by using a_ turbine-driven 
blower. Here is another comment that 
has just come in. 

Axial Blower Would Cool Itself, 
Gusler Suggests - 

Since R. W.’s boiler is one of a 
battery, entrance to the furnace is prob- 
ably possible only from the front or 
back of the boiler setting. .Apparently 
it is too crowded at the rear of the 
boiler to permit installation of the 
usual type of force draft fan but there 
is room for necessary maintenance. 

If such is the case, then R. W. 
might solve his difficulty. by installing 
a single or two stage axial blower as 
indicated in the accompanying sketch. 
One large or two small blowers could 
be used, depending on the size of the 
openings in the front of the boiler 
through which the fans would have to 
be removed for replacement or repair. 

Incoming air, traveling past the mo- 
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Sketch by Denard L. Gusler showing how 
axial blower could be installed to get forced 
draft fan out of space under boiler 


tor through the ducts, would provi:ie 
the necessary cooling medium. Te 
motor bearing could be greased 
through piping extending through to 
the rear of the boiler. Periodic inspec- 
tion of the fan could be made by re- 
moving the air intake screen at the rear 
of the boiler. The air volume could be 
regulated with a conventional damper 
at A or regulating radial vanes at B. 
The possibility of effective use of 
overfire air should be considered, for 
this would reduce the size of the forced 
draft fan. 
Morgantown, W. Va. DeEnarp L. Gusirr 


Answer No. 243 
How Improve Draft with 
This Chimney? 

HE coutp GET ONLY 0.08 in. of draft 
on his boiler, said C.E.D. in the De- 
cember issue, with a stack 35 in. by 
35 in. in area at the top and 50 ft high 
above the grates. His smoke pipe 
where it enters the stack was 18 in. 
in diameter. He wanted to know if 
the difference in size of smoke pipe’ 
and chimney caused the low draft or 
if it were a downdraft of some kind. 
Also he wanted to know if the draft 
could be increased by adding 8 or 10 
ft of 18-in. diam pipe to the top of 
the stack. 

Chimney diameter can't be too big, says 
J. S. Mingle, and another 20 ft of height 
would improve draft and save coal 

It Is IMPOSSIBLE to properly analyze 
C.E.D.’s_ troubles in How Improve’ 
Draft With This Chimney in your Dec. 
1943 issue for the reason that the quan- 
tity of gases: which the chimney han- 
dles is not given. Also the location of 
the point where the draft observation 
of 0.08 in. of water was made is indefi- 
nite. It is quite uncertain where “on 
the boiler” might be. 

The value of 0.342 in. of water 
which you obtained from the formula 
is the maximum theoretical draft, or 
more properly, the shut-off draft, and 
has no bearing on the problem except 
to locate this point on the draft-capac- 
ity characteristic. If the quantity of 
gases handled by the chimney were 
known, then the draft loss due to fric- 
tion in the chimney could be calculated 
and the available draft of the chimney 
easily determined. A comparison be- 
tween the draft loss throughout the 
system and the draft-capacity curve of 
the chimney would instantly locate his 
trouble. 

Your theory that the low draft is 
due to the low velocity of the chimney 
gases which allows the gas tempera- 
ture to drop “rapidly” because of the 
relatively long time the gases are in 
the chimney is not the answer to the 
problem. If the chimney is overloaded, 
that is, handling too large a quantity 
of gases, the gas velocity would be 
high—at least 30 ft per sec. In this 
case, a layer of gases would require 
less than 2 sec to pass up the chimney. 
On the other hand, if the gas quantity 
is low, the velocity would be 10 to 15 
ft per sec, for example, and a layer 
of gases would require from 3 to 5 sec 
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says... 


BOILER ROOM 


COMMUNIQUE! 


Hay'’s Combustion Control—"'the All- 


Electric Way’’— regulates every com- 


ICTORY news is heartening these 

days — and none is more vital than 
reports from steam-power plants where 
Hays Automatic Combustion Control is 
giving fuel waste and high steam cost a 
thorough beating. 


Many a power plant has been pro- 
moted, under the pressure of war 
industry's effort, to an efficient econom- 
ical, safe plant—through the installa- 


tion of Hays equipment. 


bustion factor, to maintain even steam 
pressure under fluctuating demand. It 
measures each variable; records its 
measurements on a central panel; 
corrects each variation instantly; in 
short, providesexact, balanced control 
—automatically. 

The Hays Combustion Control Cata- 
log is full of helpful steam-power data. 
Write for a copy today. 


THE MODERN SYSTEM J44 Electrical 


THE HAYS CORPORATION 


* MICHIGAN CITY, IND. 
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to pass up the chimney. In any rea- 
sonably imaginable case, the gases 
would require only from 2 to 5 sec to 
pass up the chimney. 

It is difficult to imagine an appre- 
ciable temperature drop within these 
intervals, especially in a square brick 
chimney where the walls of the struc- 
ture are at least 8 in. thick at the top 
and from 12 to 16 in. at the bottom. 
After a chimney has been “warmed 
up” and in use for several hours, it is 
questionable whether more than a little 
heat would be transferred from the 
gases to the chimney walls, for the 
reason that the gases are within the 
chimney for only a short period of 
time. 

All this, of course, is based on the 
presumption that the walls are thick, 
as they undoubtedly are, and that there 
are no leaks. Only in air-tight brick 
and reinforced concrete chimneys could 
there be no appreciable temperature 
drop of the flowing gases. In steel 
stacks, lined or unlined, and in any 
chimney that has air leaks, there is 
of course an appreciable temperature 
drop. 

From an operating standpoint, the 
diameter of a chimney can never be 
too large. The only effect of too large 
a diameter is to decrease the friction 
loss within the chimney, which, in 
turn, would increase the available 
draft. If every chimney in the coun- 
try could now be increased 1 ft in di- 
ameter, it is a safe guess that a mul- 
titude of boiler plant operating troubles 
would be eliminated. 

The suggestion that the abrupt en- 
largement from the 18-in. smoke pipe 
of the approximately 35-in. square 
chimney would cause an appreciable 
draft loss has little merit, for with a 
nominal gas flow for a chimney of this 
size, the draft loss would not amount 
to more than 0.005 in. of water. 

All the arguments presented above 
are based in a nominal gas flow for a 
chimney of this size. A long range 
viewpoint of C.E.D.’s troubles would 
indicate that the 50-ft chimney is being 
overloaded, and therefore the chimney 
is not of sufficient height. An addition 
of say 20 ft to the present chimney 
would increase the available draft at 
any point on the draft-capacity curve 
0.137 in. of water. All other condi- 
tions being equal, the draft on the 
boiler would then be increased to 0.217 
in. of water. 

The addition of 20 ft to the top of 
what apparently is a common brick 
chimney with an 8-in. wall at the top 
of the structure would involve no con- 
struction difficulties and, moreover, 
would not decrease the safety factor 
of the structure appreciably. 

It is possible of course, as with 
any installation, to make a series of 
changes in the present arrangement 
which would decrease various losses of 
draft in the system head and increase 
the available draft of the chimney ap- 
preciably. But in the end it will in- 
volve less cost and trouble and insure 
more draft by adding to the present 
height of the chimney. 


It should be noted that adding to 
the height of an existing chimney not 
only increases the available draft but 
also the capacity of a chimney. 

There are hundreds, possibly thou- 
sands, of installations similar to 
C.E.D.’s throughout the country in 
which draft troubles are encountered. 
In many of these, the lack of sufficient 
chimney draft may be made up by add- 
ing to the height of the chimney. This 
procedure is relatively low in cost, re- 
quires no critical materials, can be 
done within a reasonable time by an 
experienced contractor and, most of 
all, will increase combustion efficiency 
and thereby SAVE COAL. 
Indianapolis, Ind. J. G. Mincte 


Check for Leakage and Diagram Perform- 
ance, Clark Suggests 

IF IT IS ASSUMED that 20 Ib of gas 
are produced from each pound of coal 
burned, then at 535 F the gas volume 
would be about 500 cu ft per Ib of 
coal burned. The area of the 20-in. 
diameter stack specified by the manu- 
facturer is 2.181 sq ft. With a gas 
velocity of 1200 fpm, the gas volume 
per minute would be 2617 cu ft, corre- 
sponding to a fuel consumption per 
hour of 314 lb. With the same gas 
volume, the velocity at the stack outlet 
would be about 308 fpm. 

Since the temperature would fall 
considerably in the stack, the average 
velocity would be less than one-fourth 
of the usual design values. Actual op- 
erating rates would vary with the rate 
of fuel burning, and would no doubt 
be less than the values assumed. 

A similar condition is reached in 
nearly all industrial plants during 
week-end and other shut down periods 
when steam production falls below 25 
per cent of the normal operating out- 
put. 

For a given installation and rate of 
operation, the actual draft is a func- 
tion only of difference in stack and 
outdoor temperatures. Mean stack tem- 
peratures will depend on materials of 
construction, which determine radia- 
tion losses, and on condition of re- 
pair, which affects leakage losses. 
Since the material is probably brick, 
it can be assumed to be fairly effec- 
tively insulated. On this basis, the 


lack of draft can be due to infiltration 
of air, which reduces gas temperature 
and increases friction losses or to re- 
strictions in the ducts adding to fric- 
tion losses. 

It is suggested that C.E.D. check the 
draft under a steady load at the base 
of stack, at the 18-in. inlet to the stack, 
at the boiler outlet and above the fuel 
bed in the furnace. Several sets of 
readings should be taken, at various 
loads ranging from banked fire to max- 
imum output. If these readings are 
plotted as shown on the accompanying 
graph, actual performance will be 
clearly illustrated. If possible, temper- 
ature readings at each point, taken at 
the same time as draft readings, will 
assist in locating faults. 

Under normal conditions and de- 
pending on plant design, the draft loss 
through grate and fuel bed runs from 
50 to 75 per cent of total draft. Also 
15 to 35 per cent of total draft is nor- 
mally lost in the boiler passes and 
ducts to stack. The actual loss in the 
stack itself is usually a very small per- 
centage of the total. Leakage into the 
system may occur at the stack, at the 
base of the stack cleanout, at the 
breeching connection, or at the brick 
setting. 

(Editor’s Note—For method of test- 
ing for leakage at these points see A 
Candle is an Effective Instrument, Let- 
ters & Comments, P. E. & E., January 
1944 issue, page 92.). 

The friction loss will be reduced by 
any increase in duct size or by any 
change of duct shape that will reduce 
sharpness of bends and __ section 
changes. Increasing the stack height 
as suggested will increase draft but 
leakage and friction values should be 
carefully checked first. 

Losses due to friction and leakage 
should be brought to the lowest pos- 
sible level regardless of whether or 
not an increase in stack height is ulti- 
mately necessary. C.E.D. can calculate 
actual duct velocities if he determines 
rates of fuel fired, gas analyses, and 
gas temperatures for various operating 
conditions. Gas velocities should nor- 
mally not exceed 600 fpm in breech- 
ings, with 1200 fpm as the absolute 
maximum. 


St. John, N. B., Canada. C. G. CLARK 
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Diagram submitted by C. G. Clark showing how draft readings at various points in the 
boiler setting under various loads should os oa to show actual performance of setting 
and stack © 
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On ry Hlowmatic of FERS 


ALL THESE ADVANTAGES 


Performance records confirm the Copes Flowmatic Regulator as the outstanding 


development in Boiler Feed Water Control. 


Read the interesting 5-year performance 
record of Copes Flowmatic, summarized in the 
folder ‘No Two Boilers Are Alike.”” Furnished 
free, together with descriptive catalog, upon 
Tequest for Bulletin 429A. 


Heres why -- 


1. Copes Flowmatic varies the rate of feed in 
proportion to changes in steam flow, with 
secondary compensation from boiler water 
level. 

. Maintains boiler water level within 
extremely close limits—minimizes effect of 
“shrink”’ and ‘“‘swell.” 

. Eliminates danger of burned tubes due to 
low level, or carry-over due to high level. 

. Flowmatic saves fuel—decreases mainte- 
nance. Instant and correct response to every 
demand provides optimum feed conditions 
for boilers, economizers, heaters and pumps. 
Increases boiler capacity; gives more uni- 
form steam pressures. 

Reduces tendency to swap loads among 
boilers of a battery. 

Copes Flowmatic usually eliminates the 
necessity of differential pressure control. 
Lower first cost and maintenance than other 
systems for similar service. 

. Can be installed, adjusted, and cut into 
service by plant personnel. Not dependent 
on factory specialists. 

Adjustable for any desired water level char- 
acteristic—falling, constant, or rising with 
load. 

. Flowmatic is fully automatic and is inde- 
pendent of other control systems. 
Thoroughly dependable, built for continued 
hard usage with no more than routine care 
and inspection. 

. Available in both direct operated and relay 
operated types. 

Flowmatic is a Copes Product—symbol of 
pioneering and leadership in feed water 
regulation. 


NORTHERN EQUIPMENT COMPANY 
242 GROVE DRIVE e ERIE, PA. 
= Feed Water Regulators ¢ Pump Governors « Liquid 
== Level Controls « Differential Valves «+ Reducing 
=3 Valves and Desuperheaters 
= 
== 


— 
— 
= 
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— 
== 
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Branch Plants in Canada, England — Representatives Everywhere 
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CHART FOR CALCULATING LOSS OF PRESSURE - 
DUE TO PIPE FRICTION FOR AIR OR GAS 


(Presented by courtesy, De Laval Steam Turbine Co.) 


RATE OF FLOW — CFM 
Measured at standard conditions at 14.7 psi, Abs and 60 F 


P = Pressure drop in pipe line (psi) 
F — Friction.factor from chart above 
= Length of pipe (feet) 
Pm = Average pressure in pipe (psi, Abs) 
T = Flowing temperature (Abs in deg F) 


G = Relative specific gravity of gas (air = |) 


February, 1944 — POWER PLANT ENGINEERING — Chicago, Ill. 








PRODUCTION INC 


Here is the case of a large mid-western steel company 
that not only increased production, but also cut costs 
through the services of W. H. & L. D. BETZ. Generat- 
ing over 10,000,000 pounds of steam per day, this 
plant was troubled with a severe carryover condition 
resulting in serious turbine blade deposits. Betz engi- 
neers were called in on the job. With special test 
equipment and with the necessary engineering know- 
how the trouble was quickly diagnosed and recom- 
mendations were made which completely solved 
the problem. 


But Betz engineers did not stop here. Further investi- 
gations revealed numerous other phases of water con- 
ditioning needing improvement. For example, the 
coagulant used in the cold lime-soda softener was 
changed with resulting savings. The internal treatment 


CHEMICAL ENGINEERS AND CONSULTANTS 
ON ALL WATER PROBLEMS 


OSTS CUT 


of the boiler water was revised and an entirely different 
control established which effected fuel savings of 
$900.00 monthly through decreased blowdown. 


Total savings resulting from these recommendations 
amounted to over $1500.00 per month. But the most 
important result of the study, difficult to translate into 
dollar savings, was the elimination of production losses 
due to outages caused by improper water conditioning. 


This is a true example of the services rendered to 
industry by W. H. & L. D. BETZ. It is typical of hun- 
dreds of others in our files. It illustrates how a sound 
engineering approach is always applied to each 
problem and recommendations are individualized 
for each case. 


We are ready to serve you. 


W.H. & L.D. BETZ 


FRANKFORD «+ PHILADELPHIA - PENNA. 
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The Gas Turbine—An 
Engineering Dream for 


150 Years 

(Continued from Page 90) 
brary, which gives early proposals 
of some details. 

The author participated during 
1898-1899 in the actual operation 
on the ‘“‘Big 4’’ railway tracks 
between Columbus, Ohio, and In- 
dianapolis, Ind., and later on the 
Pennsylvania Railroad tracks be- 
tween Chester and Darby, Pa., of 
full-sized railway passenger cars, 
self-propelled by gasoline engines, 
using the ‘‘variable-speed’’ trans- 
mission of the Reeves Pulley Co. 
of Columbus, Ind. This probably 
was the predecessor of all modern 
internal - combustion locomotives. 
Plans were formulated in 1898 for 
replacing the gasoline engine by a 
gas turbine, as was set forth in the 
Master’s thesis cited. This is the 
earliest proposal that the author 
knows of for a gas-turbine locomo- 
tive. But the proposition never 
came to a head. 

First Gas Turbine Patent in 1791 

During the planning for this 
proposed gas-turbine. locomotive, 
patent searches were made, and 
unexpectedly there was found a 
British patent on November 30, 
1791, to John Barber, giving 
probably for the first time, the 
fundamental gas-turbine plan. 

An early diagram of Barber’s 
cycle is given in Fig. 1, from the 
thesis mentioned. Many gas tur- 
bines proposed since differ in plan 
only by the addition of a heat in- 
terchanger for transferring the 
heat of the exhaust gases to the 
compressed air proceeding to the 
combustion chamber. An _ early 
mention of this is in the Doctor’s 
thesis, and an experimental model 


Fig. 2. Combustion chamber of General 
Electric gas-turbine research 1903 


was constructed in 1905. It is not 
probable that the apparatus shown 
in Barber’s British patent ever 
was operated. 

Davey lists some partial ap- 
proaches to the gas turbine and 
gives a list of British patents be- 
ginning in 1856. The earliest com- 
plete United States gas-turbine 
patent of which the author has per- 
sonal knowledge is to Charles G. 
Curtis, June 24, 1895. Mr. Curtis 
had extensive connections with re- 
gard to steam turbines with the 
General Electric Co. The author 
has some knowledge of these, but 
none of any actual work on gas 
turbines by Mr. Curtis. 

At this same time was a United 
States Patent to Leon LePontois 
filed December 5, 1895, on an ex- 
plosion combustion chamber for a 
gas turbine. Actual tests were 
made of LePontois’ explosion ap- 
paratus, as well as a theoretical 
study, with unfavorable conclu- 
sions. 


United States Gas-Turbine Research 

The author always has had in 
mind continuous combustion, and 
after the gas-turbine-locomotive 
scheme, proposed in 1898, came to 
naught, he started gas-turbine re- 
search in 1901 in the Sibley Col- 
lege Laboratory, Cornell Uni- 
versity. Laboratory time for a 
year was required to get a contin- 
uous-combustion chamber in stable 
operation. It frequently went out 
and then the oil on the red-hot fire- 
brick lining filled the neighborhood 
with dense black smoke, so the 


Fig. 3. Heat interchanger of General Elec- 

tric gas-turbine research 1905. Air from 

compressor passed through tubular coils in 

shell, exhaust gas from turbine circulating 
ouside coils 


Sibley College people well knew of 
the gas-turbine research. 

The first De Laval steam tur- 
bine in the United States, which 
had been exhibited at the World’s 
Fair in Chicago in 1893, was used 
for the De Laval nozzle-patent dem- 
onstration mentioned later on 
and then went to Cornell. So the 
bucket wheel of this turbine was 
borrowed and operated with the 
combustion chamber, about the end 
of 1902. This probably was the first 
turbine wheel actually operated by 
products of combustion in the 
United States, and possibly was the 
first such turbine wheel ever oper- 
ated. The entire power was ab- 
sorbed by a Prony brake and the 
air for compression was furnished 
by a steam compressor, with com- 
putation of the power required. 

But, as with many other ex- 
perimental gas turbines, the power 
for compression was more than the 
turbine power. So, except for thie 
historical fact that the combus- 
tion chamber actually operated the 
turbine wheel, the experiment was 
a flat failure. A Doctor’s thesis 
was prepared and presented to 
Charles P. Steinmetz and Ernest J. 
Berg of the General Electric Co. 
The author previously had been a 
draftsman on steam-turbine work 
with General Electric. In June, 


Fig. 4. Nozzle jet of General 
Electric gas-turbine research, 
1905. White-hot nodes ap- 
peared in jet of products of 
combustion, being of one type 
when mouth of convergent-di- 
vergent nozzle was too small 
for pressure ratio, of another 
type when it was too large. 
Nodes disappeared when noz- 
zle mouth was about the right 
size. Similar nodes have since 
been observed in the operation 
of steam nozzles 


1903, the connection was resumed 
and has continued ever since, with 
work on various items more or less 
connected with gas turbines. 

A number of General Electric 
models of gas turbines successively 
were gotten into operation, first at 
Schenectady, and beginning in 
1904 at Lynn, with consultation 
with Prof. Elihu Thomson and 
Richard H. Rice. There were com- 
bustion chamber, heat interchang- 
er, nozzle, and single-stage impulse 
turbine wheel; but with power for 
compression from an independent 
air compressor and allowed for by 
computations. Some U. S. patents 
were obtained during this research. 
Figures 2, 3 and 4, respectively, 
show the combustion chamber, 
heat interchanger, and nozzle jet 
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THE MAGNAFLUX TEST, shown above in Tube 
Turns’ laboratory, quickly reveals any hidden 
defects in the finished product. 

Flawless welding fittings are even more essential 
than perfect pipe. For extreme velocities, high 
pressures, vibration, strain, corrosive wear are most 
destructive to piping systems where flow changes 


direction . . . at the fittings! Defective fittings can 


cause leakage, prez downs, unnecessary maintenance 
and can disrupt in perative production schedules. 

Tests to insure lawless fittings have been, are 
today and will be a ‘permanent Tube Turns’ policy. 

TUBE TURNS (Inc.) Louisville, Kentucky. Branch 
Offices: New York, Chicago, Philadelphia, Pittsburgh, Cleve- 
land, Dayton, Washington, D. C., Houston, San Francisco, 


Seattle . . . Distributors located in all principal cities. 





TUBE-TURN 


TRADE MARK 
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of 1908 and 1905. The results of 
this research will be given later. 

Foreign Gas-Turbine Research 

A gas-turbine patent was ap- 
plied for by Charles Lemale about 
1901 and he began association with 
Rene Armengand in 1903 in actual 
operation in France of a contin- 
uous-combustion gas turbine. This 
probably was the earliest elaborate 
gas-turbine experimental work. 
From then on, there have been 
many proposals and tests of vari- 
ous serts of gas turbines. 

Numerous publications . have 
been made, a few of which are 
given herewith. Others are in the 
Engineering Index Annual. Some 
of these operate with a hydraulic 
column ; operate below atmospheric 
pressure ; have cooling by water in- 
jection; have hollow turbine buck- 
ets with cooling; have cooling by 
air excess ; use pulverized coal; use 
reheating combustion; or have 
cooled compressors. But most of 
these have not led to any conclusive 
results. The cycle now receiving 
the most attention is that of Fig. 1 
with the addition of the heat in- 
terchanger of the previously men- 
tioned thesis. 

Carl Gustaf Patrick De Laval 
was building single-stage steam 
turbines in Sweden with steam 


pressures of 115 psia or so, ex- 


hausting into atmospheric pressure 
of about 15 psi. He said he was 
avoiding the disability of Napier’s 
law by using a nozzle first con- 
vergent and then divergent, popu- 
larly called an ‘‘expanding nozzle’”’ 
because of the final divergent por- 
tion. De Laval tried to get a 
United States patent on this shape, 
and the official file shows that Na- 
pier’s law was cited against him, 
with the support of scientific ex- 
perts, including Gustave Zeuner, 
the famous German engineer. Fi- 
nally De Laval, with his 1893 Chi- 
cago World’s Fair turbine gave an 
actual demonstration that he was 
right. But although the fallacies 
of the arguments against De La- 
val’s idea are very evident now, 
and cannot be cited against the 
ultimate success of the gas turbine, 
and were partially refuted at the 
time, they were disturbing factors 
during the General Electric gas- 
turbine research and had to be 
argued against. 

Compressors for Gas Turbines 

In the fall of 1903, the General 
Electrie gas-turbine research be- 
gan to include development of a 
‘‘centrifugal compressor,’’ with ro- 
tative speed suitable for direct con- 
nection to the gas-turbine wheel. 
Iligh-speed wheels previously had 
been proposed for air compression 


with some sort of ‘‘reversed noz- 
zle,’’ since called a ‘‘diffuser,’’ for 
converting into pressure the abso- 
lute. velocity of air leaving the 
wheel periphery. Such diffusers 
had begun to be used for incom- 
pressible fluids. They probably 
first had been used in 1895 in a 
centrifugal pump of the English 
scientist Osborne Reynolds. 

But De Laval’s plan of a tur- 
bine nozzle first convergent and 
then divergent, for a compressible 
fluid, now was firmly fixed. With 
this was the idea that a ‘‘reversed 
nozzle’’ for converting velocity 
into pressure with a compressible 
fluid such as air always should be 
the reverse of the De Laval ex- 
panding nozzle. Therefore the 
foregoing compressor references 
show such passages beyond the 
high-speed wheels, with the min- 
imum section or throat of De Laval, 
and speak of ‘‘throat conversions 
of velocity into pressure.’’ The 
famous French engineer, August 
Rateau, was working on high-speed 
centrifugal air compressors about 
this time, but the author never has 
been able to find out if he then 
used diffusers and, if so, what his 
early ideas were about their shape. 

Nozzle Design 

In a patent applied for in 1904, 
it was set forth correctly, probably 
for the first time, that with veloci- 
ties below the velocity of sound, in 
the case of a diffuser for a com- 
pressible fluid, the velocity changes 
are the major items, so that pas- 
sage areas change inversely as 
velocities, just as with incompres- 
sible fluids. But with velocities 
greater than the velocity of sound, 
the change of volume with a com- 
pressible fluid, due to change of 
pressure, is the major item, so that 
increase of velocity in a nozzle re- 
quires increase of area, and de- 
crease of velocity in a diffuser re- 
quires decrease of area. So with a 
centrifugal air compressor with 
impeller exit velocity less than the 
velocity of sound, the diffuser must 
be divergent, just as with a cen- 
trifugal pump. But for velocities 
greater than the velocity of sound, 
the theoretical diffuser first is con- 
vergent, has a throat, and then is 
divergent. All of this now is ele- 
mentary knowledge, but in 1904 it 
was not evident. 

The velocities of the General 
Electric centrifugal compressor for 
the proposed gas turbine always 
were such as to require theoret- 
ically a divergent diffuser, and de- 
velopment work on this basis was 
begun in 1904 under the supervi- 
sion of Richard H. Rice, with the 
collaboration of the author and 


other General Electric engineers, 
When the primary gas-turbine re. 
search ceased in 1907, the centrif. 
ugal compressor had developed go 
that it became a commercial prod- 
uct of itself. 

One early result was the use of 
centrifugal compressors for blast 
furnaces for production of pig iron, 
This met early opposition from ad- 
voeates of reciprocating ‘blowing 
tubs,’’ and it was alleged that a 
centrifugal compressor, operated 
by a flow-metering device to deliver 
a constant weight flow of air, never- 
theless was subject to a_ process 
called ‘‘churning’’ whereby the 
impellers would rotate without de- 
livering any air, in spite of the in- 
dication of the flow meters. This 
was shown to be a fallacy. Also it 
was shown that even though in- 
ternal-combustion engines operated 
by blast-furnace gas might have 
somewhat better thermal efficiency, 
the small fixed and maintenance 
charges of the centrifugal com- 
pressor gave lower total cost of 
blast-furnace operation. 

Rateau did some early centrifu- 
gal-compressor work, already men- 
tioned, a great deal of it for gas 
turbines. Some work probably also 
was done elsewhere in Europe. The 
Ingersoll-Rand Co. has continued 
the development in the United 
States. As one result, centrifugai 
compressors, started in the United 
States as a gas-turbine by-product, 
now are almost exclusively used 
throughout the world for  blast- 
furnace blowing, as well as in many 
other purposes. 

Recent Compressor Developments 

As another part of the General 
Electric development, geared cen- 
trifugal superchargers for United 
States aviation engines began about 
1925 and now are in enormous pro- 
duction, using impellers based on 
the original Osborne Reynolds de- 
sign. But in spite of the fact that 
some of this  centrifugal-com- 
pressor development was inspired 
by the gas turbine, there is present 
evidence that the centrifugal com- 
pressor may be exceeded in effi- 
ciency by a comparatively recent 
competitor, the axial-flow biower. 
If so, this blower will be the one 
used in the ultimate gas turbine. 
These blowers are used in the Neu- 
chatel gas-turbine power plant (34) 
and Swiss gas-turbine locomotive 
(35). But on the other hand they 
have a shorter operating range and 
many more stages than the cen- 
trifugal compressor, and progress 
is being made in improvement In 
efficiency of the latter. However, 
this is a matter for the future. 

(To be continued ) 
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[Ta 
FALoWwin pieset® 


Baldwin built the first commercially successful oil unusual quietness of operation are features of all 
engine in America in 1893 and since that time has Baldwin 4-cycle diesel engines. 
manufactured dependable diesel engines for hun- Whatever your power problem, it will pay you to 
dreds of applications. In providing low cost power consult a Baldwin engineer. The combined knowl- 
for stationary service installations, Baldwin engines edge and experience gained in 49 years of diesel 
have an exceptional record of economical opera- engine manufacturing is utilized in the solution of 
tion and maintenance. every new problem. The Baldwin Locomotive 
Today's production requirements demand unfail- Works, Philadelphia, Penna., U. S. A. 
ing, uninterrupted power supply.- Installations of 
Baldwin Diesels are meeting this demand in central 
Stations, industrial and commercial plants, mills, 
mines, and cold storage plants throughout the nation. 
Engineered and designed to fulfill specific power gi B AL Dawe ae 
needs, Baldwin Diesels range in size from 200 bhp 
0 1,500 bhp. Low maintenance costs, long life, and DIESEL ENGINES 
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Steam for Dow 
Styrene and Goodyear 


Synthetic Rubber 

(Continued from Page 69) 
to remove any accumulation of air 
that might be entrained in the 
treated water. This pump also 
serves as a primer for the boiler 
feed pumps if they are required 
to draw treated water direct, in 
ease the deaerator is out of service. 

Heat Balance 

A heat balance diagram for 
normal load on the plant is shown 
in Fig. 6. Steam for heating the 
feedwater in the deaerator is ob- 
tained from the exhaust of turbine- 
driven high and _ low-pressure 
boiler feed pumps, turbine-driven 
treated water pump, turbine-driv- 
en blowers, flash from continuous 
blow-down tank and a reducing 
valve between the 200 psi steam 
main and the 5 psi exhaust line. 


Deaerating Heater 

The Permutit deaerating heat- 
er is divided into two compart- 
ments, one for condensate, the 
other for treated water. 

Condensate return of 50,000 to 
100,000 Ib per hr is pumped from 
process through a detention tank 
and discharged uncontrolled to the 
condensate section of the heater 
where it is heated and deaerated. 
Depending on the number of high- 
pressure boilers on the line, from 
25,000 to 50,000 Ib per hr of con- 
densate flows to the suction of the 
high-pressure feed pumps and the 
balance spills into the treated wa- 
ter section of the heater. The 
purpose of this preferential ar- 
rangement is to insure feeding of 
condensate to the high-pressure 
boilers instead of a mixture of 
condensate and treated water. 

Treated water make-up is fed 
through a float-controlled valve 
into the treated water section, 
where it is heated and deaerated. 
Thence it flows to the suction of 
the low-pressure boiler feed pumps. 

If the condensate becomes con- 
taminated and must be dumped, a 
low-water-level controller on the 
condensate section of the heater 
admits water from the treated 
water section to the high-pressure 
pumps. Contamination from hy- 
drocarbons is checked by means of 
an odor detector located in the 
pump room. 

The deaerating heater is locat- 
ed out-of-doors and supported on 
the roof of the pump room. 

Draft System 

Four reinforeed-concrete chim- 

neys, each 8 ft-6 in. diam by 175 ft 
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high and connected as shown in 
Figs. 2 and 3, provide natural 
draft for the twelve boilers. Since 
no. heat recovery apparatus was 
installed with the boilers, induced- 
draft fans would have been objec- 
tionable with the high exit flue 
temperature and were not needed 
to give draft required with a rea- 
sonably high chimney. Further- 
more, induced draft for twelve 
boilers would have utilized a con- 
siderable amount of critical mate- 
rial in fans, drives, duets and con- 
trols. 

Fuel Oil Tanks and Storage 

Two 131,500-gal prestressed, 
reinforced-concrete, underground, 
service fuel oil tanks are installed 
in the south section of the boiler 
plant area. The tanks receive fuel 
oil by a pipe line from a nearby 
refinery. To the west of the con- 
erete tanks, a used steel tank of 
735,000-gal capacity is installed for 
reserve storage. 

Between the conerete service 
tanks and the boiler plant are 
placed two steam-driven recipro- 
eating and one motor-driven, re- 
ciprocating, high-pressure fuel oil 
pumps. These pumps draw oil 
from suction type oil heaters lo- 
cated in the concrete service tanks 
and discharge the fuel through 
high-pressure heaters to the oil 
burners. 


Water Supply 


Investigation disclosed that 
water supplied by Metropolitan 
Water District of Southern Cali- 
fornia from the Colorado Aque- 
duct was satisfactory for process, 
but not for boiler make-up, but 
that water either from the Queen’s 
River Aqueduct of the City of Los 
Angeles or from the local wells 
of the Dominguez Water Co., with 
proper treatment, could be made 
satisfactory for boiler make-up. 

The final arrangements for 
boiler feed make-up were for a 
normal supply from the Domin- 
guez Water Co. and a secondary 
or emergency supply from the City 
of Los Angeles. 

Water Treatment 

Consideration was given to the 
use of a_ hot-process system of 
water treatment for the boiler 
makeup but, due to the large 
amount of steel plate required in 
the manufacture of this equip- 
ment, it was decided to use a com- 
bination hydrogen and sodium 
zeolite primary treating system, 
using wood for softeners, deten- 
tion, degassifier and storage tanks, 
platforms and stairways, with con- 
crete mixing and clear wells. Steel 
pressure filters installed in the 


space between the softeners and 
coneentrated acid and brine stor. 
age tanks are necessary to take 
eare of algae in the Dominguez 
water to prevent plugging of soft- 
ener beds. Secondary feedwater 
treatment with phosphate and sul- 
phite is provided in the operating 
pump room. 

Complete details of this water 
treatment system, with flow dia- 
grams of primary and secondary 
treatments, will be presented in a 
future issue. 

Three 12-ft-diam sodium soft- 
eners, three 12-ft-diam hydrogen 
softeners, one detention tank, one 
degassifier, one 50,000-gal back- 
wash supply tank, one 50,000-gal 
treated storage water tank and 
two 50,000-gal condensate storage 
tanks are of wood construction. 
Brine storage tanks, mixing well, 
and treated water well are of con- 
crete construction. Concentrated 
acid, dilute acid, brine measuring 
and coagulant tanks are of steel 
construction. Backwash, raw wa- 
ter, strong acid and chemical ejec- 
tor pumps are located out-of-doors. 
but degassifier, coagulant feed and 
brine pump are located indoors. 

Electric Service for Auxiliaries 

Electric power for motor-driv- 
en auxiliaries of boilers and water- 
treating system is fed from the 
transformer station located south 
of and adjacent to the _ station 
switch room. In this room switches 
and contactors for the various 
electric cireuits are located. An 
auxiliary switch room for the wa- 
ter-treating equipment is located 
south of the concrete, treated- 
water tank. An_ engine-driven 
generator for emergency lighting 
is installed in the fuel-oil pump 
house. Annunciators in the cen- 
tralized boiler control room and 
in the coagulant pump room give 
alarms and indicate by signals to 
the operators that equipment is 
out of function and requires at- 
tention. A diagram of electrical 
circuits is shown in Fig. 5. 
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BRONZE GATE VALVES 


eR A A A UR ttt 


Sé 
Duralle 
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Fig. 2 G.E. combination electric dynamometer. This unit is similar to the solid-shaft 
combination part of the 3-unit dynamometers 


(Continued from Page 89) 

3. CurRENT LiMITs oN 
Units (C) ann (G)— 

When pumping back, the di- 
rect current is held at a preset 
value by amplidyne (3) acting on 
the field of unit (C). 

4. Loap Driviston— 

Torque arms of scale A and 
B-C are connected to selsyns whose 
angular displacements measure the 
torques of A and group B-C. Am- 
plidyne control ensures that A and 
B-C evenly divide the total load. 
By further comparison of the load 
on B-C with that on C the loads 
of B and C are divided propor- 
tionately to their ratings or in any 
other desired proportions. 

5. SPEED ConTROL— 

The speed of the set is indicated 


D-C 


by voltages from the tachometer 
generator (TG) which is matched 
with an adjustable reference: volt- 
age. The difference between these 
two voltages is applied as excita- 
tion for amplidynes (1) and (2) 
which in turn control the excita- 
tion of inductors (A) and (B). 
By adjusting the reference voltage 
the speed of the set is adjusted 
and is then held constant. 

6. Quick Loapine To PREVENT 
ENnaInE Ractne— 

Fast excitation or field forcing 
of inductors (A) and (B) as pro- 
vided by amplidynes (1) and (2), 
is very important when the engine 
throttle is opened quickly, other- 
wise the engine would race before 
the inductors could provide a re- 
straining load. 





Detecting Oxygen 
and Water Vapor 
in Furnace Gases 


OxyGeN, if present in. heat 
treating atmospheres for steels, 
will rob the surface (sometimes 
even the interior) of carbon. This 
ruins the surface finish and softens 
the steel according to Westing- 
house engineers. Water vapor at 
these temperatures also has a bad 
effect since it decomposes into hy- 
drogen and oxygen. Water vapor, 
under such conditions, also ap- 
pears to act as a catalyst in aiding 
decarbonization. 

Presence of unwanted oxygen 
and water vapor in heat treating 
atmospheres is detected by passing 
the gas over a cool surface and by 
noting the temperature at which 
condensation occurs. This temper- 
ature of condensation (dew point 
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of the gas) varies between —40 
and —70 C, depending upon the 
requirements of the process. Even 
skilled operators differ in their 
estimates of dew-point tempera- 
ture, especially when it is of the 
order of —40 C or lower. Fur- 
thermore, the process is not contin- 
uous and requires the operator to 
take periodic samples of gas to 
make the test. 

An experimental device devel- 
oped by Westinghouse utilizes elec- 
trons to do the detecting. The 
electrons furnish a continuous re- 
port of their findings to the oper- 
ator. Oxygen and water vapor is 
ionized by electron bombardment, 
whereas constituents of furnace 
gases are not. The arrangement 
draws a sample of the gas mixture 
past an electron gun. As long as 
the gas is free of impurities, the 
electron current is constant. How- 


ever, when oxygen or water vapor 
are mixed with the gas, some of 
the electrons are utilized in form. 
ing negative ions. This causes a 
measureable decrease in electron cur- 
rent. Most electron tubes are vac- 
uum devices and the tube employed 
here is essentially a diode tube 
which operates with both ends 
open. The electron emitter and the 
plate continually operate in a 
stream of hot furnace gases. 

This electronic dew-point indi- 
eator removes the difficulty of 
judging visually determined dew 
points, a method subject to con- 
siderable variation. Furthermore, 
it provides a continuous indication 
of gas quality. At present the 
new development is strictly a lab- 
oratory instrument and is _ not 
commercially available. Applica- 
tions of the dew-point indicator 
will probably be restricted to cer- 
tain types of furnace gases. 


Copper Oxide Rectifier 
to Replace M-G Sets 
for Navy 


Power suppuLies for ship-to- 
shore radio sets are an example of 
things accomplished under pres- 
sure of the war emergency. Motor- 
generator sets have customarily 
been used to supply the three or 
four d-e voltages, according to 
Westinghouse engineers. Early in 
the conflict rotating machinery be- 
came a serious production bottle- 
neck with long delivery dates. As 
a result, the Navy turned to Ree- 
tox-type copper-oxide rectifiers as 
an alternate because they were 
more quickly obtainable. 

Several sizes up to 514 kw were 
developed, using high-voltage, low- 
current type discs. They are forced 
ventilated by a small fan and are 
protected with Thermoguard-type 
thermostats. A low current con- 
tinually passes through the thermo- 
stat but as long as cooling alr 
flows over it, the contacts do not 
open. When the ventilation is 
stopped the Thermoguard acts 
quickly. + 

One version of the rectifier is 
unusual in that it is horizontal. 
Shape and dimensions are such 
that it can be substituted quickly 
for a damaged m-g set. It has the 
same output as the rotating power 
supply and meets the Navy’s re- 
quirements for vibration, shock, 
and tilt. Its electrical character- 
isties are entirely satisfactory and 
it requires somewhat less mal- 
tenance than rotating machinery. 
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Type CT Indoor Current Trans- 
former for 5, 8.7 and 15-kv 
service built to the standard- 
izd EEI-NEMA dimensions 
and performance. 


Type PT Indoor Potential 
Transformer. Primary rating 
230 to 14,400 volts. High ac- 
curacy... heavy burdens... 
high impulse level. 


Type KO Indoor Current 
Transformer for 5,000-volt 
service. Dependable metering 
accuracy ... lower burdens. 


Type VS Indoor Potential 
Transformer. Primary rating 
230 to 2,300 volts. Metering 
accuracy... heavy burdens 
- +» Small size and weight. 


Type CV Indoor Potential Trans- 
former. Primary rating 115 to 600 
volts. New lightweight design... 
small size... high accuracy 
... heavy burdens. 


Regardless of your requirements, vou’ll do better by standardiz- 
ing on Westinghouse Instrument Transformers. 

First, completeness of line assures your getting the one unit 
that meets your specific size... weight .. . mounting .. . burden 
limitations .. . with highest accuracy. 

Second, you benefit from uniform standards of manufacture 
and performance. 

Third, you realize tangible benefits from Westinghouse research 
and manufacturing experience on all types of transformers. The 
development of Hipersil steel, which carries 1/3 more flux with 
less weight, is a case in point. 

Five units (as illustrated) meet 80% of all requirements, but 
many more types and sizes are available. See your Westinghouse 
Instrument Transformer Catalog No. 45-000 . . . make it your 
standard reference. 

For Navy and other jobs requiring highly specialized units, 
Westinghouse furnishes Instrument Transformers built to speci- 
fications. Ask your Westinghouse Representative for details. 


Westinghouse Electric & Mfg. Co., E. Pittsburgh, Pa., Dept. 7-N. 
J-70405 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


INSTRUMENT TRANSFORMERS 
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By 
W. H. ROWAND, 


and 


T. B. ALLARDICE, 


T THE TIME the decision 

was reached to build a 2500- 
psi natural-circulation boiler for 
a eapacity of 550,000 lb of steam 
per hr at Twin Branch, the ques- 
tion of natural circulation for 
such a high pressure was thor- 
oughly considered.. After full 
study, the conclusion was reached 
that it was a sound and practical 
application, provided all the fac- 
tors inherent in determining suc- 
cessful circulation were properly 
developed and taken advantage 
of. Reasons for speculation on 
this factor are understandable 
since the density differential be- 
tween water and steam is only 
28.4 at 2400 psi, whereas at 300 
psi, this differential is 52, and 
at 1400 psi, it is 39.8. 

The ability to circulate is a 
complex function of this density 
differential, so in order to utilize 
the differential that is available, it 
is of the utmost importance to pre- 
vent any steam being entrapped 
in the circulating water in the 
downeomers. At 2400 psi, the sep- 
arating force of gravity is only 
10 per cent of that at 300 psi, and 
only 29 per cent of that at 1400 
psi; therefore, it is apparent that 
the difficulty in obtaining circu- 
lating water free of steam for the 
downecomers increases manyfold 
at the 2400 psi pressure level. 


Simple Circulation Scheme 
A simplified circulation dia- 
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Diagram of fundamental circulation 


Fig. |. 
in 2500-psi Twin Branch boiler 





Natural Circulation in 


2500-psi Twin Branch Boiler 


Mechanical Engineer, 
The Babcock & Wilcox Co. 


Mechanical Engineer, 
American Gas & Electric Service Corp. 


Necessity for positive circulation in 2500-psi boiler . . . 
natural circulation selected . . . simple design with large 
downcomers . . . flow tested in various sections of unit... 
water level variations . . . orifices in downcomers improve 





stability . . . natural circulation problems, properly handled, 
have ceased to exist in units at pressures up to 2500 psi 


gram of the unit is shown in Fig. 
1. The fundamental circulation 
scheme consists of a 28-in. diam 
downeomer pipe from either of the 
54-in. diam drum. These pipes 
are carried down outside the 
boiler setting in order to keep 


levels with what was considered 
an ample excess of circulating- 
water flow above the design flow 
of 3,600,000 lb per hr. 

During the constructiton of 
the boiler, pressure taps for meas- 
uring differential heads across the 


Table of circulation test data for boiler circuits of 2500-psi boiler 








VELOCITY MIXTURE | PERCENT 
ABSORPTION RATE | ENTERING CIRCULATING FLOW STEAM STEAM 
BTU/SQFT./HR. TUBES LB./HR. RATIO | BY VOLUME 
FT/SEC. LEAVING | LEAVING 
TEST t 2 3 (ie (SS IRE! ! 2 3. ilies tek 





FURNACE FRONT WALL |29,000|29,000] 31,000] 4.56/4.10 
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FROM 2%° Ow. 
SERPENTINE TUBES 
2%° DIVISION WALL 

CENTER SECTION |22,000]24,000! 28000] 4.15 |3.84 
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3"° DIVISION WALL _|28,000]25,000]28000] 5.08/4.43 
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TOTAL CIRCULATING FLOW.......5315000 4810000 5035000 














TESTS ! | 2 1 3 
DATE OCT.10 1942] DEC. 4 1942 | MAR. 27 1943 
LB.STEAM/HR- “500000 495,000 562,000 
DRUM PRESS.-PSI—— 2310 2280 2300 
ORIFICES 16;" IN EACH DOWNCOMER 





NONE 


the resistance losses at a mini- 
mum and to prevent the gen- 
eration of any steam in the down- 
comers. Recognizing the effect 
of endwise flow of the circulat- 
ing water along the drum on pro- 
ducing vortexes at the entrance 
of the downcomer pipe and on 
water-level stability due to the 
hydraulic-gradient phenomenon, a 
full-diameter half-length model of 
the drum and downcomer pipe 
was built and tested with water 
at Ohio State University in order 
to provide the best means for pre- 
venting vortexes entering the 
downcomers, and to determine the 
range of stable operating water 


various circuits and the fluid dens- 
ity in the downcomers, and pitot 
tubes for measuring the flow in 
the various circuits and in the 
downcomers were installed as 
shown in Fig. 2. 

In the circulation calculations 
during the design stages of the 
boiler, a factor of safety was used 


in evaluating the average density 


over the height of the heat-ab- 
sorbing risers. As shown by the 
results, this factor of safety was 
too large, since the total circulat- 
ing flow on the original arrange 


1Abstract of paper’ Natural-Circulation 
Test Results on the 2500-psi Twin Branch 
Boiler presented before Annual Meeting 
ASME, Nov. 29-Dec. 3, 1943, New York City. 
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THEY COMPARE WITH CARBON STEEL VALVES FOR TOUGH- 
NESS AND IMPACT-RESISTANCE ... YET COST LESS. 


Developed for some of the most strenuous war services, these 
new Jenkins AIR FURNACE Malleable Iron Valves have one 
outstanding characteristic ... TOUGHNESS! They were built 
to withstand severe strains, heavy blows, even the shock of near- 


by explosions. 

Now Jenkins offers this new line of valves to industry. Many 
valve users will find that it affords an opportunity for more 
exact selection of valves to meet service conditions. 

In certain services — where temperatures do not exceed 450° F. 
and steam pressures are not over 150 pounds —valves “take a 
heating.” The Comparison Chart below shows how well-pre- 
pared for such duty are Jenkins AIR FURNACE Malleable Iron 
Valves. With toughness and fracture-resisting properties that 
nearly equal steel valves, they provide effective protection against 
costly valve breakage and service interruptions. And, priced sub- 
stantially under steel valves, Jenkins AIR FURNACE Malleable 
Iron Valves effect savings in the initial installation cost. 


HIGHER RESISTANCE TO CORRO- 
SION, TOO! The chart also shows that 
these new valves have greater corrosion- 
resistance than carbon steel and cast iron. 


In many services — marine, petroleum, 
mining, industrial and others —the com- 
bination of properties offered by these 
valves can improve performance and pro- 
duce economies. 






the properties shown in the Comparison 
Chart. Because it is produced in an air 
furnace, the metal has a very closely con- 
trolled analysis. Best of all grades of mal- 
leable iron is AIR FURNACE Standard 
Specification A-47-33, Grade No. 35018 
. . . the type that Jenkins uses! 


Remember, too! Jenkins Air Furnace 
Malleable Iron Valves meet the standards 
of the U. S. Maritime Commission and the 


? 


SIZES, PATTERNS, PRESSURES: Sizes 2” to 6”; in globe, angle, gate, 
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Fig. 2. Left—Static pressure connections for 
circulation test. Right—Pitot-tube locations 
for circulation tests 


ment was 5,100,000 Ib per hr 
rather than the design value of 
3,600,000 Ib per hr. Due to this 
additional circulation, some water- 
level instability, as evidenced by 
a slow surging in the gage glass, 
was encountered when the gage- 
glass water level was lowered to 
a point approaching the bottom 
of the glass, which was 9 in. below 
the drum center line. When the 
alterations to the heating surfaces 
were made,” the cyclone separators 
and the gage glasses were raised 
2 in. which placed normal water 
level 1 in. below the center line 
of the drum rather than 3 in. 
below in order to provide addi- 
tional flow area for the water 
along the drum. 


Correction of Level Instability 


Because of the larger diam- 
eter tubes and the additional eir- 
culation circuits which were add- 
ed during the alterations, the total 
circulating flow was increased to 
5,500,000 Ib per hr after the al- 
terations were made. This caused 
some water-level instability with 
the gage-glass level about 4 in. 
below the drum center line, and 
the flow resistance in the down- 
comers was so small that unbal- 
ancing the rate of firing across 
the width of the boiler by cut- 
ting out burners would cause a 
difference of water levels between 
the two ends of the drum of as 
much as 3 to 4 in. These two 
factors made the permissible 
water-level range between water- 
level instability and carryover too 
small for trouble-free operation 
above a load of 500,000 1b per hr. 

To correct this condition, an 
orifice with a 1614-in.-diam open- 
ing was placed in each downcomer 
during November, 1942. The eir- 
culating flow was reduced to 
5,000,000 Ib per hr at 560,000 Ib 





2See Power PLant ENGINEERING, January, 
1944, pp. 78-81; Operating History of the 2500- 
psi Twin Branch Plant, by Sporn and Bailey. 


126 February, 


steam flow, and the downcomer 
résistance was increased to 2.5 ft 
of standard water. This change 
has resulted in completely satis- 
factory operating conditions with 
no water-level instability or car- 
ryover occurring within the 12-in. 
visible range of the gage glass, 
and neither condition has occurred 
since this change, even with load 
changes from 500,000 down to 
350,000 Ib and back again in 3 
or 4 min. Water levels at the 
two ends of drum are always 
within 14 in. of each other re- 
gardless of firing conditions. 


Circulation Test Data 


The table gives the pertinent 
circulation test data for the in- 
dividual circuits of the boiler, as 
well as a comparison of the re- 
sults at 500,000 lb per hr steam 
flow before and after installing 
the orifices in the downecomers. 
It also tabulates these data at a 
load of 562,000 Ib of steam per hr 
after the installation of the ori- 
fices. The orifices reduced the 
total circulating flow and the av- 
erage velocity entering the tubes 
approximately 10 per cent at 
500,000 lb steam flow and de- 
creased the mixture steam ratio 
(which is a reciprocal of per cent 
steam by weight) leaving the 
tubes from 9.4 to 8.3 on the aver- 
age, which means an increase in 
the percentage of steam by weight 
from 10.6 per cent to 12.1 per 
cent. The average percentage of 
steam by volume leaving the 
tubes increased from 39.8 per cent 
to 43 per cent. At the overload 
of 562,000 lb per hr, the average 
mixture steam ratio is 7.2, and 
on the highest duty tubes is 5.7, 
corresponding to percentage of 
steam by weight of 13.9 per cent, 
and 17.5 per cent, respectively. 
The percentage of steam by vol- 
ume on the average is 47.1 per 
cent and leaving the highest duty 
tubes is 53.6 per cent. These val- 
ues indicate a large excess of cir- 
culation and a large margin of 
safety, in so far as any possible 
tube distress is concerned. 


Conclusions 


Since the tubes were changed 
to full-stud construction, the ther- 
mocouples at full load consist- 
ently show a range in temperature 
of the outside face of the tubes 
of 725 F to 785 F, which, with 
a saturation temperature of 655 
F’, indicates local absorption rates 
from 30,000 to 55,000 Btu per hr 
per sq ft. 
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OPERATING PRESSURE -PS! 
Fig. 3. Effect of pressure on circulating flow 


Before the unit was placed in 
service, considerable public dis- 
cussion had taken place in respect 
to excessive carryover of boiler- 
water salts in the steam at this 
high-pressure level, based upon 
theories advanced about steam 
solubility and the partial-pressure 
phenomenon. Actual operating 
experiences on this boiler, how- 
ever, has proved that the purity 
of the steam is as good as, or bet- 
ter than, the majority of the units 
operating at pressures of 1400 psi 
and below. The conductivity of 
the steam is consistently about 0.8 
micromhos, indicating solids car- 
ryover of about 0.5 ppm and an 
evaporated-steam sample showed 
0.57 ppm. In the matter of tur- 
bine-blade deposits, the operating 
history is also as good as, or better 
than, the majority of the units op- 
erating at pressures of 1250 psi 
and below. A slow building up 
of stage pressure is experienced 
on the high-pressure machine, and 
this is corrected every few months 
by dropping the primary-steam 
temperature to about 750 F for 
2 or 3 hr. There has been no in- 
dication of building-up in the low- 
pressure turbine. 

The authors believe that the 
successful operation of this unit 
at the intended operating pressure 
since May, 1941, and the results 
of the extensive testing of the 
boiler, gives clear evidence for the 
conclusion that natural circulation 
is entirely practical and provides 
the necessary margin of safety for 
boiler-design pressures up to 2500 
psi, provided that all factors in- 
herent in the determination of 
successful circulation with steam 
generation at this pressure are 
considered and properly devel- 
oped in the design of the unit. It 
may be stated that, properly han- 
dled, the problem of providing 
adequate natural circulation in 
boilers operating at pressures Up 
to 2500 psi has ceased to exist. 
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Weight of unit — 8500 
lbs. Note dual finned, 
lubricated stuffing boxes 

| for elevated temperature 
and high working pres- 
sure. 


No. 604 








SIMPLICITY... 


in a Three-Way Valve 


(Patent Applied For) 


The simplified design and quick action of the modern R-S Butterfly 
Valve has been applied to a three-way valve, which is unequaled 
for quick interchange and mixing service. Rugged construction 
for all pressures from 15 to 900 psi. Adapted to manual control 
as well as power operation and elevated temperatures. 


Here, then, is another example of R-S Valve Engineering that 
has proved its superior efficiency in many services. Write for 
details and the new R-S Catalog No. 14-B. 
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VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4535 Germantown Ave. e Philadelphia 44, Penna. 


BUTTERFLY VALVES 
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Direct Contact Heaters 

On 5 Turbines at 

Buzzard Point Plant 
(Continued from Page 76) 


Corrosion detectors installed 
in the condensate system to show 
rates of corrosion give data as fol- 
lows: 

Loss of 
Weight— 
Per Cent 

; Location Per Year 

Hotwell pump discharge 0.89 

Boiler feed pump suction 0.389 

Boiler feed pump discharge 0.30 

Distilled water supply to 

cold surge tank 2.16 

(This is not deaerated) 

Absence of pitting -of econ- 
omizer tubes, boiler tubes and 
boiler drums indicates thorough 
removal of oxygen from the feed- 
water. In all systems corrosion 
will occur and it is our belief that 
most of this is caused during shut- 
down periods. 

The system requires no special 
starting procedure. It is not nee- 
essary to slowly warm up any of 
the heaters in starting, as in the 
ease of large closed heaters. Con- 
denser hotwell pumps, condensate 
booster pumps and boiler feed 
pumps can be started or stopped 
in any order. Maintenance is con- 
fined to ordinary pump repairs, 
checking of rain plates in heaters, 
and some painting of interior of 
heater shells. 

The suction head on the boiler 
feed pumps varies with the extrac- 
tion pressure in the third heater. 
Sudden drops in turbine load can 
eause flashing of the boiler feed 
pump. To prevent this, a 11% in. 
line has been connected from the 
2nd-stage booster pump discharge 
to the suction side of the boiler 
feed pump. This line is opened 
manually by the boiler operator 
under such conditions. 

Performance of these heaters 
and accessory equipment, after 
making the improvements as 
stated, is very satisfactory. 


Steam for the Dodge 


Chicago Plant 
(Continued from Page 79) 


2700-cfm, motor-driven machines. 
Motors for the above are Hlec- 
tric Machinery Mfg. Co. synchro- 
nous motors. Each compressor 1s 
equipped with its own air intake 
filter, aftercooler and air receiver. 
Cooling water is pumped through 
the compressors and aftercoolers to 
a cooling tower built by the Water 
Cooling Equipment Corp. 

- The coal handling system by 
the Fairfield Engineering Co. 3 
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PLL SAY IT’S MADE ACCURATELY... THEY ALL ARE 


WELL, THAT’S WHY PHILADELPHIA 
WORM GEAR 
REDUCERS RUN 
FOR YEARS 
WITHOUT 
TROUBLE 





Behind the efficient, trouble-free power transmission service 

from a Philadelphia Worm Reducer is the particular design 

and perfect meshing of the worm and worm wheel that 

produces a maximum rolling action and a minimum slid- 

ing action. Of course, this can only be achieved when the 

integral parts are extremely accurate...and Philadelphia 2 
Worm Reducers are just that. Little wonder that efficiency Being made in both horizontal and vertical types, Philadelphia Worm 


records of 85% to 95% are common. Gear Units will fill the need exactly, practically anywhere a right angle 
7 drive is indicated. For details get our Catalog #25. 


PHILADELPHIA om WORKS, Inc. 


nen GEARS AND SPEED rcreiabiesee LIMITORQUE VALVE see win 


ERIE AVENUE & G STREET 


PHILADELPHIA 34, PENNA, 
NEW YORK, PITTSBURGH, CHICAGO 
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HENSZEY Feed Water 


The water or liquid to be meas- 
ured enters the measuring cham- 
ber tangentially, spinning in the 
chamber as it passes through, 
forming a vortex. Each gallon that 
passes through this chamber makes 
the same number of revolutions of 
the water. The vane in the rota- 
ting water imparts the rotation to 
the register. 

Yes—it's as simple as that. No 
close clearances . . . no complica- 
ted mechanisms —all of which 
means dependable, accurate meas- 
urement of such hard-to-measure 
liquids as boiler feed water, boiler 
blowdown, condensate, chemicals 
and other similar liquids. 

If you have a measuring prob- 
lem, send it to us—you'll get a 
practical answer. 


HENSZEY COMPANY 


DEPT. C-2 * WATERTOWN, WIS. 


“Gla kyan @- 


METER 








@ No structural supports” 


needed—they are placed 
right in the line. 


They e the pulsating 
discharge of reciprocating 
pumps. 





The entire mechanism can 
be removed without remov- 
ing the body of the meter 
from the line. 


No close clearances at any 
point. 


Calibrations can be made to 
read in Gallons, Pounds or 
Cubic Feet at any specified 
temperature. 


Sizes: 10 to 600 GPM cold 
water, steady flow rating. 
Special sizes to order. 


FEED WATER METERS 


Continuous Blowdown ©@® Distillation Systems 
Flow Indicators ©® Boiler Feed Regulators 


@ Heat Exchangers 
Proportioning Valves 











arranged to feed coal from cars on 
a spur track to the boilers in a 
manner similar to that described 
for the smaller boiler house. The 
Main Boiler House requires two 
weigh larries, one specially de- 
signed to move in two directions 
for feeding the stoker hoppers of 
the W-type boilers, because the 
front boiler columns of these units 
are some distance in front of the 
stoker hoppers. 

Ash, fly ash and stoker siftings 
are removed pneumatically by 
United Conveyor Company’s ‘‘Nu.- 
Veyor’’ system in a manner similar 
to that in the small boiler house. 

Steam at 175 psi and 30 psi 
gage pressures, compressed air at 
100 psi gage, condensate returns, 
and other services to the main 
assembly building are supplied 
through a tunnel 8 ft wide and 7 ft 
high. Steam and return lines to 
and from the foundry building run 
on an overhead wooden bridge 
about one-third of a mile long. 

These two boiler plants to- 
gether are capable of producing 
1,000,000 Ib of steam an hour and 
compressed air at the rate of 22,500 
efm of free air. The engineering 
problems presented and solved in 
a minimum of time were many and 
varied, and it has been stated that 
the results are satisfactory to all 
concerned. 

Albert Kahn Associated Archi- 
tects and Engineers, Inc., Detroit, 
Mich., were the architects and engi- 
neers for this project. The general 
contractor was Geo. A. Fuller Co. 


Vertical 7000-kw Turbine- 


Generator Explodes 

A vertTIcAL 7000-kw steam tur- 
bine generator, Unit No. 8 at No.3 
Power House of South Works, 
Carnegie-Illinois Steel Corp., Chi- 
cago, Ill., exploded on the morning 
of January 25, wrecking itself and 
damaging other equipment in the 
plant. The unit was being oper- 
ated under test and inspection con- 
ditions, preparatory to being 
placed in service but was not on 
the line. Normally a stand-by unt, 
it had been out of service for 8 
weeks for general repairs, inspee- 
tion and painting. The cause, of 
the explosion has not yet: been de 
termined. Although steel produe- 
tion in the plant was not affected 
by the accident, four members of 
the plant engineering staff, who 
were supervising the testing of the 
unit, were killed by the explosion; 
another man, seriously injure, 
died later; and eleven other el 
ployees, including four women, Tr 
ceived minor injuries. 
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The knowledge and experience gained in more than half a 
century in valve manufacturing are built into every valve bearing 
the ‘Fairbanks’ name. 

In hundreds of war plants, Fairbanks Valves are proving their 
ability to give dependable and long uninterrupted service at low 
maintenance cost. 

Write for Catalog No. 42 and name of our nearest distributor. 


THE FAIRBANKS COMPANY 
393 Lafayette Street, New York 3, N. Y. 
Boston, Mass. Pittsburgh, Pa. 
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THE INSIDE SOLUTION foc Peseo Under 


Pressure at Temperatures above (000° F. 


Among the many problems confronting industry in the develop- 
ment of vital new war-materials was the problem of piping gases, 
superheated steam, and mixed vapors under pressure at tempera- 
tures ranging from 1000° F. to 1500° F. Ordinary carbon-steel pipe 
would not stand-up under these conditions and special alloy steel 
was not only expensive, but high on the critical list. . 


Insidline, an internal insulation for pipe developed by Baldwin- 
Hill, supplied the answer. By holding the temperature of the out- 
side piping to 650° F. or below, ordinary pipe can be operated 
indefinitely at the usual stress allowances. At the same time, heat- 


conservation can be carried to any degree desired. 


In pipe over 36” in diameter and up to 100” or more, a panel-type 
insulation is built-up inside the pipe. For diameters under 36”, a 
cartridge-type is assembled first and then drawn into the pipe. Send 
for booklet giving complete details. 


Baldwin-Hill Co., 577 Klagg Ave., Trenton 2, N. J. Plants in Tren- 
ton, New Jersey, Kalamazoo, Michigan, and Huntington, Indiana. 


Baldwin-Hill 


by COMPAN Y 





HEAT & COLD INSULATIONS 





Fisk's New Unit in 
Operation 


CoMMONWEALTH EbpiIson Co. on 
January 20 placed in service a new 
147,000-kw turbo-generator at its 
Fisk station, 1111 Cermak Road, 
Chicago, Ill. This machine, com- 
pleted after more than two years 
of planning and construction, is 
the largest steam generating unit 
to be built in this country since 
the beginning of the war and is 
an assurance that the demands for 
power to run war production 
plants will be met by the utility 
company. 

The new Fisk generator, which 
feeds energy into the power pool 
embracing the territories served 
by Commonwealth Edison (o., 
Public Service Co. of Northern Il. 
inois, Western United Gas & Elee- 
trie Co. and Illinois Northern 
Utilities Co., could supply the 
electrical requirements of a city 
of 300,000. At full capacity, it 
could have carried Commonwealth 
Edison Co.’s entire peak load of 35 
years ago. 

In an informal ceremony, 
Charles Y. Freeman, Chairman, 
turned the steam throttle valve 


‘which started the turbine’s opera- 


tion. Also participating were Ed- 
ward J. Doyle. president of the 
utility; Harry B. Gear, vice-presi- 
dent in charge of operating and 
engineering, and A. G. deClercq, 
vice-president in charge of service 
and construction. 

‘*We are pleased and proud to 
add this unit to our system because 
we know the kilowatthours it gen- 
erates will help hasten victory,” 
Mr. Freeman, said. ‘‘Forty per 
cent of our total electrical output 
is now going into the production 
of planes, ships, tanks and other 
materiel of war. 

‘‘The new machine represents 
an inerease of 140,000 kw in the 
capacity of the Commonwealth Ed- 
ison group of companies, 7000 kw 
being required for station auxil- 
iary use. This brings our aggre- 
gate system net capacity to 2,254, 
000 kw, with a peak load to date 
of 1,928,000 kw registered on De- 
cember 15.”’ 

Operating at a speed of 1800 
rpm and at a steam pressure of 
1300 psi, the Fisk unit embodies 
the most advanced design features 
contributing to high efficiency and 
economy: It is driven by two pul 
verized coal-fired boilers with 4 
combined capacity of 100 tons of 
coal per hour. The boilers are 
capable of delivering 1.500,000 Ib 
of steam per hour. The Allis- 
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Pictured below is one of the latest and 
most modern power plants in the United 
States. Like other leaders in the indus- 
trial world, the experts who selected the 
machinery and equipment for this plant 
believed it wise to “‘ask POWELL for the 
answer to their valve requirements.”’ 


For every operation in the power field 
that requires flow control, POWELL 
has the correct valve. The valves shown 
here are especially suitable for low- 
pressure steam and water lines. 


The Wm. Powell Co. 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 


4 
7 


Fig. 241—Iron Body Bronze Mounted 
Globe Valve for 125 pounds W. S. P. 
at 450 F. Has flanged ends, outside 
screw rising stem, bolted flanged yoke 
and regrindable, renewable bronze seat 
and disc. This type of valve is also 
available for 250 pounds W. S. P. 
Sizes 2” to 12”, inclusive. 


Fig. 559—Iron Body Bronze Mounted 
Swing Check Valve for 125 pounds 
W.S. P. at 450 F. Has flanged ends, 
bolted flanged cap and regrindable, re- 
newable bronze seat and disc. Sizes 2’ 
to 12”, inclusive. Also available for 
250 pounds W. S. P. iri sizes from 2” 
to 10’, inclusive. 


Fig. 1793—Iron Body Bronze Mounted 
Gate Valve for 125 pounds W. S. P. at 
450 F. (12” and smaller), 100 pounds 
W.S. P. (14” and larger). Has flanged 
ends, outside screw rising stem, bolted 
flanged yoke, bronze seat and taper 
wedge solid disc. Sizes 2’”’ to 30’, in- 
clusive. Also available for 250 pounds 
W.S. P. in sizes 2”” to 24”, inclusive. 
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JOIN UP with 
R/M SHEET PACKINGS 





he right connections are vital today 
—the kind that hold the line against the 


higher pressures of forced production. 





There are R/M packings for every type 
of piping problem, and their per- 
formance under all kinds of abnormal, 


war-time conditions is high tribute to the 





years of research and development. 
If you find it difficult to obtain R/M pack- | 


ings for the present, please remember 





high priorities must be served. 


Awarded to R/M 
North Charleston Plant 
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INDUSTRIAL SALES DIVISION 


RAYBESTOS-MANHATTAN, INC. 


MANHEIM, PA. 


BRIDGEPORT, CONN. NORTH CHARLESTON, S. C 


Makers of Packings for Every Industrial Use 


PASSAIC, N. J 
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Chalmers Manufacturing Co, con. 
structed the turbo-generator and 
Babcock and Wilcox Co. the boilers, 


Outlook as Viewed by 


Ferguson Co. 

_ACCORDING TO a consensus of 
opinions from leading members of 
The H. K. Ferguson Co., indus. 
trial engineers and builders of 
Cleveland and New York, em- 
phasis during 1944 in the field of 
industrial engineering and build. 
ing will be placed definitely on 
design work for post-war plant 
conversions, expansions and ad- 
ditions. Some of the points sum- 
marized from the survey of more 
than 20 of the top members of 
that organization are. given in the 
following paragraphs. 

Reconversions of plant facili- 
ties already are under way in 
some instances. Many Govern- 
ment plants have shut down. Some 
are, and have been, actually con- 
verted to other purposes. Others 
are being wrecked, dismantled. 
The result is that we are entering 
industrial conversion much like 
we would be going into a real 
estate boom. Nobody knows the 
full picture. 

Some construction materials are 
now available for use in sufficient 
quantities, among them steel and 
lumber, but controls are still being 
maintained by Government agen- 
cies. By late summer we can hope 
for War Production Board re- 
leases on certain items. Top mil- 
itary and production men will 
then know better our material re- 
quirements for the future because 
the European invasion pattern 
will be set. 

A shortage of designing and 
construction engineers is likely to 
develop. It is therefore important 
for corporations to plan early, to 
make detailed drawings, specifica- 
tions to write up and actually 
place purchase orders for future 
delivery. Men are now available; 
competent organizations are in- 
tact. 

The peak in building costs has 
not yet been reached. Post-war 
costs will be higher per unit than 
war costs. A run-away market 
may be expected once the post- 
war building program - starts. 
That’s a factor to consider in 
drawing up plans now, having 
them ready just as soon as ma- 
terials are available for “civilian” 
consumption. By having them 
finished early, top market prices 
can be avoided. 

It is true that the country is 
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HS. HOLDS POWER 


AT ITS PEAK IN 
PAPER MILL TURBINE 


There’s no lag in power at the Monroe Paper Products 
Company. The superior oxidation stability of Shell Turbo 
Oil sees to that. In fact, a sample drawn from this hard 
working turbine after 25,920 hours of continuous opera- 
tion showed the ability of Shell Turbo Oil to resist oxida- 
tion to an unusual degree. It was as clear as the day it was 
put into the system! Moreover, in addition to its excep- 
tional oxidation stability, Shell Turbo Oil also provides 
protection against rust! 

Draw a sample of oil from your turbines. Compare it 
with the analyses of Shell Turbo Oil at right. Can the oil 
you now use match this performance? 

For details on this and other outstanding performances of 
Shell Turbo Oil see the Shell man. Or, write Shell Oil Com- 
pany, Inc., Dept. ‘“‘H”, 50 W. 50th St., New York 20, N. Y., 
or 100 Bush St., San Francisco 6, California. 


SHELL TURBO OIL 


Currently, the U.S. Navy has first call on Shell's entire production of marine turbine oil 


CERTIFIED PROOF OF THE SUPERIOR 


“OXIDATION 
STABILITY 


OF Slaae TURBO O}L 


SHELL TURBO 
OIL AFTER 
25,920 HRs. 
OPERATION 


| 150-170 | Viscosity @ 100° F 


Neutralization No. 
Saponification No. 


Performance record 
of Shell Turbo 
Of the Monroe Paper Products Co., eos ‘ta. 
Oi ° 
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Moonen methods of baffling boilers have reduced flue 
gas temperatures and draft losses, with a resulting increase in ef- 
ficiency, capacity, economy of operation and ultimate saving of fuel. 


Enco Streamline Baffles are built gas tight and at any angle 
across the tubes, or interbank spaces, in all water tube boilers. 
The construction provides for easy removal of tubes and is a life 
time job. 


The long sweeping curves promote the smooth rapid flow of gases 
over practically every square foot of the heating surface —gas 
passes are tapered in correct proportion to the contraction of the 
gas as it cools to maintain gas velocity. Bottle necks, dead gas 
spaces and soot pockets are eliminated with resulting better heat- 
transfer and minimum draft-loss. 


Flexibility in design and construction permits baffles to be placed 
in the most effective position instead of a convenient, location for 
easy installation. 


Since boilers differ as to size and location of superheaters, num- 
ber of drums, location of damper, nature of fuel, use of arches, water 
walls, etc., the design of an Enco baffle for 
each boiler is an engineering study which 
requires, and gets, individual study. 





@ A bulletin on boiler baffles gives valuable info 
every engineer should have. Ask for bulletin 


nco Streamline Baffles 
PRODUCED EXCLUSIVELY BY THE ENGINEER COMPANY 
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“over-built’’? in total volume of 
factory floor space. But the flor 
space is generally not located in 
the proper places for economival 
use. The reasons are legitimate, 
the principal one being that sites 
for wartime plants and sites for 
peacetime plants don’t have the 
same requisites. 

C. A. Harwick, Vice Presi- 
dent, The H. K. Ferguson Co., 
stated specifically that the year 
1944 will bring about a great deal 
of planning for post-war industrial 
building, some of which will be 
permitted for actual construction 
by the War Production Board be- 
fore the war ends, in a tapering 
process as manufacturing cancel- 
lations increase. 

Restrictions will be relaxed 
gradually to act as a cushion to 
absorb some of the pressure from 
cancelled war contracts. There 
will be an increasing volume of 
planning as part of research work 
which many companies hope to 
execute on the completion of the 
war. 

The Government will look 
kindly to some construction as 
soon as hostilities cease in Europe. 
Because of manpower problems, 
the restrictions will be less rigid 
in some geographical areas than 
in others. 

Dollar volume of: building in 
’44 will be substantially less than 
in the past year. The industrial 
construction that is allowed will 
be designed only to break bottle- 
necks, and in this connection, 
there probably will be a few spe- 
cial types of plants to meet the 
changes of emphasis in war re- 
quirements. 

On the other hand, there will 
be a definite increase in the vol- 
ume of industrial engineering. 
Many corporations are making 
plans to have plant requirements 
ready to help absorb the men re- 
turning from the armed services, 
and the increased prominence of 
industrial engineering will start 
moving ahead immediately. 

J. Stuart Sneddon, Vice Presi- 
dent of the company is of the 
opinion that most business and 
industrial companies are think- 
ing of, or are actually engaged in, 
post-war planning. In many in- 
stances, preliminary engineering 
studies are under way. and some 
concerns are completing working 
drawings. The greater degree to 
which ideas are made specific and 
working drawings completed, 
the greater advantage will be ob- 
tained by those ready to act at 












BELIEVE iT OR NOT... IT’S ONE PIECE! 
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™ This heavy, curved welding neck looks like several fittings 
n welded together. That would be the easy way to make it, but 

- the particular condition it serves requires a one-piece forging. 

l 

e- Turning out a hollow forging like this—involving a flanged, 

n, curved, and upset section—is a tough undertaking. And yet it is 

wf typical of the kind of jobs that many people feel we are better 

- qualified to handle than any other forging plant. 

ill Yes, doing things with hot metal that nobody else does—knowing 
ol- how to control its flow under pressure and impact — has been our 
= specialty here for a good many years. 

nts It is the “know-how” acquired in these special undertakings that 
re- explains why we are able to make WeldELLS and other Taylor Forge 
eS, welding fittings, the fittings that have “everything” ... why you find in 
oak WeldELLS extra metal properly distributed where service stresses are 
| greatest .. . why WeldELLS have tangents . . . why all dimensions 
esi- are so extremely accurate. 
the Just check the list of features, opposite, and we believe you will 
-" agree that WeldELLS indeed have everything conducive to sound engi- 
ra neering and utmost economy in every pipe welding job. 

‘ing 

“FT Weld BELLS bore everything 
ing Ca ever 

2 t0 

and 


ted, TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street e Philadelphia Office: Broad Street Station Bldg. 
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No other fittings for pipe 
welding combine these fea- 
tures found in WeldELLS: 


© Seamless — greater strength 
and uniformity. 


© Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 
© Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 


© Selective reinforcement — pro- 
vides uniform strength. 

© Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
®@ Wall thickness never less than 
specification minimum—assures full 
strength and long life. 


® Machine tool beveled ends—pro- 
vides best welding surface and ac- 
curate bevel and land. 

© The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World — insures 
complete service and undivided re- 
sponsibility, 
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Even though Dart Unions have been used 
time and time again, they still can work 
hand in glove with “young” Darts ... and 
give dependable, economical performance. 


The reasons behind a Dart’s extra values 
are so important to you that we bring them 
to your attention often. Reason Number 
One is that Darts have matched bronze 


seats, ground to true-ball surfaces. Reason Number Two is that Dart bodies and nuts 


are made of high test malleable iron 
which resists rough handling and rust. 


And may we suggest that you get all the 
service that “old” Darts have to offer by 
searching your plant for them and putting 
them back to work. It is a wise and 
patriotic thing to do . . . just as it is wise 
and necessary to see your supplier if you 
need new Darts. 
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E. M. DART MFG. Cco., PROVIDENCE, R. I. 





the psychological time when m:- 
terials are made available and {o 
take advantage of the best prices 
in consideration of an upward 
surge in the market at some fu- 
ture date. 

In construction, almost every 
business and industrial plant must 
go through conversion stages to 
a more or less degree. The max- 
imum amount in dollar volume 
will be rearrangement and re- 
placement of equipment. The next 
volume will include the preced- 
ing, but will require additions to 
existing buildings and other space 
to be properly prepared for ex- 
panded business. Third, many 
companies will acquire strictly 
war plants for peacetime purposes 
and probably will require both 
equipment changes and building 
alterations. In some few cases, 
complete new plants on new sites 
will be required. 

As in every war period, new 
ideas are born and put into prac- 
tice at an accelerated rate which 
earries over through the follow- 
ing business cycle. ~ This is illus- 
trated by the number of concerns 
contemplating research and de- 
velopment laboratories. 

Construction-wise, thinks Mr. 
Sneddon, 1944 will be active to 
the degree that war curtailment 
and Government authority per- 
mits acquisition of materials and 
equipment. As the successful 
progress of the war continues, . 
this degree of activity will in- 
erease. When the European war 
is concluded, the full surge of the 
categories of work outlined should 
take place in 44 or some subse- 
quent date. 


Capacity of Utilities 
Nears 50,000,000 Kw 


In ITs year-end review for 1943, 
the Edison Electric Institute makes 
the statement that the installed 
capacity in the public utility power 
houses increased during the year 
by more than 3,000,000 kw bring- 
ing the total at the present time to 
about 49,500,000. During the past 
five years, generating capacity has 
grown by almost 11,000,000 kw, 
which increase alone is greater 
than the entire capacity of all the 
country’s power houses at the be- 
ginning of the last war. 

In 1943 the electric utility 
companies of the United States 
spent for new construction i 
round numbers, $265,000,000. This 
compares with a total of $456,000, 
000 in 1942 and a budget of $282, 
000,000 proposed for 1943 at this 
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High pressure unit of 
Hendy steam turbine. 


FOR THE SEA TODAY 
for INDUSTRY tomorrow 


Challenged to put steam turbines on a mass production 
basis, Hendy telescoped into twenty months a decade of 
turbine manufacturing progress. In doing so a new chapter 
has been written in the history of turbine production, and 
as well new standards of quiet, smooth turbine performance 
have been created by the Hendy product. 

Now entirely for marine service, the output from Hendy 
includes turbines for 300 kw generator sets, 4,000 hp, 
6,000 hp and 8,500 hp turbines for propulsion of cargo 
ships—in addition to complete reduction gear units for them. 

Post-war industry will find performance in Hend 
turbines—will find them prime movers whose depend- 
ability has been thoroughly established in war service. 


JOSHUA HENDY Division 


JOSHUA HENDY IRON WORKS 


ESTA EB t Ss S 
_ pis — 


SUNNYVALE, CALIFORNIA 


BRANCH OFFICES: Boston. Buffalo. Chicago - Cincinnati. Cleveland. Detroit. New 
York - Philadelphia - Pittsburgh » San Francisco - St. Louis - Washington - Los Angeles 


. 


TURBO-GENERATORS REDUCTION GEARS STEAM TURBINES DIESEL ENGINES 
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NSULATING CEMENT THAT 


sll 


Once it’s on, it’s on to stay — and that means real 
savings in time, money, and materials. 


d Baldwin-Hill No. 1 Insulating Cement contains 

a special rust-inhibitor that prevents corrosion 

~“ between metal surfaces and the cement. Whether 

a the cement dries out immediately on a hot sur- 

face, or air-dries over a long period of time, it will not affect 

the bond. Ordinary expansion and contraction of the insu- 

lated surface are not problems, either. B-H No. 1 Cement 
is elastic enough so that it will not crack and peel. 


Made of B-H black rockwool, it is effective up to 1800° F. It 
is the ideal maintenance insulation for valves, fittings, and 
large pieces of equipment where molded-type insulation is 
not practical. Makes an excellent finish, too, for covering 
blanket and block applications. Send for sample and infor- 
mation. 


Baldwin-Hill Co., 577 Klagg Ave., Trenton 2, N. J. Plants 
in Trenton, N. J., Kalamazoo, Mich., and Huntington, Ind. 


Baldwin-Hill 


by COMPAN Y 





HEAT & COLD INSULATIONS 





time last year. Construction exp:n- 
ditures for 1944, based upon bid- 
gets thus far announced, will «p 
proximate $225,000,000, or oily 
slightly less than this year’s actual 
construction. Much of this pro- 
posed expenditure is for distrilu- 
tion lines, a substantial part of 
which is destined to serve farms 
for increased food production. 


Fluorescent Starter 

FLUORESCENT LAMPS do not 
burn out suddenly. Instead, they 
try to start but are unable to sus- 
tain the are, according to West- 
inghouse engineers. The result is 
a periodie flashing of the lamp that 
continues until the lamp is re- 
moved or the circuit is interrupted. 
Meanwhile, the repeated attempts 
at starting are annoying—they also 
seriously shorten the life of the 
starter. 

Westinghouse engineers have 
developed a starter that preheats 
the cathodes in the usual manner. 
It also interrupts the cireuit when 
the lamp becomes deactivated or 
reaches the end of its life. This 
‘‘no-blink’’ starter is available for 
40- and 100-w lamps. 











—-— 
REACTOR ue. me 








Circuit diagram for new "no-blink" fluores- 
cent lamp starter designed by Westinghouse 
engineers. Low resistance heater (1) carries 
the starting current, and as the glow switch 
attempts to start a deactivated lamp, grad- 
ually heats the bi-metal (2) and opens lock- 
out contacts (3) in the glow switch (5) cir- 
cuit. Open circuit voltage then exists across 
resistor (4) which draws a negligible current 
(power less than | watt), but produces suffi- 
cient heat to hold lockout contacts (3) open. 
When the failed lamp is replaced the starter 
automatically resets to its normal position 
ready to function again. Condenser (6) 
eliminates radio interference 


The new starter utilizes a sim- 
ple form of thermal switch in series 
with the timing switch. When the 
lamp is in good operating condition 
the starter functions normally— 
it merely provides the time to start 
the lamp. When the lamp fails, 
the starter makes a few attempts 
to put it in operation. The re- 
sultant heat brings the thermal 
switch into play which then per- 
manently opens the lamp circutt. 
The new device eliminates blinking 
and reduces current flow through 
lamp auxiliaries—this saves power. 
The starter is fully automatic. 
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@ This READING-PRATT & CADY “original” gives you the full 
strength of bar stock metals, stems far heavier than might seem 
necessary and pipe threads longer than the effectives required by 
A.S.A. and A.P.I. standards. . . . It isa plug valve made in Globes, 
Angles and Thruport—Regular, Lock Bonnet and Indicator types, 
either threaded or with socket welding ends. 


Some of the Uses of “Bar Stocks” 


Made in these metals and combinations: 
Bronze for air, water, gas, oil, etc., 500 lbs. at 150° F.... 


Carbon Steel for non-corrosive gases, oil, other liquids, mercury, etc. 
to 4000 lbs. at 150° F. to 475 lbs. at 1000° F.... 


12-14 Chrome Stainless for fluids such as cold nitric, crude oil, alcohol, 
ammonia liquor, soaps, boric acid, alkaline solutions, paint, Ethyl 
gasoline, mine water, to 4000 lbs. at 150° F. Not for higher tem- 
peratures. ... 


Combination 12-14 Chrome Stainless and Carbon Steel, principally a steam 
valve, but also for water, oils, gases at galling temperatures. 4000 
Ibs. at 150° F. to 475 lbs. at 1000° F.... 


18-8 Chrome Nickel Stainless for 50% acetic, 
alum, 20% sodium hydroxide, saturated 
solution of calcium chloride, hydrogen 
sulphide, foodstuffs; carbonic acid, citric 
acid, sour crudes and gases and many 
other chemicals. 


si 


Y2" AND SMALLER %” AND LARGER 


SEATING DETAIL 


Especiaily long seating contact and fine 
spindle threads give close control and good 
durability. Port diameters—about the same 
as double extra strong pipe—give plenty 
of capacity. 

Bodies are machined from Bar Stock on 
precision-set machines, assuring positive uni- 
formity of body characteristics. 


READING’PRATT A CApy 


MANUFACTURERS OF 


READING CAST STEEL VALVES AND FITTINGS * PRATT & CADY BRASS AND IRON VALVES 
D'ESTE VALVE AND ENGINEERING SPECIALTIES 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, Inc., BRIDGEPORT» CONNECTICUT 
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FYR-FEEDER stoker firing not only saves coal, but also permits you to burn 
any kind of wet or dry bituminous coal you have available locally—screenings 
or sweepings, any melting point of ash, free-burning or coking coals. 

Burns Coal like Oil: FYR-FEEDER burns fines in suspension, burns larger 
pieces on grate. Coal is spread over entire fuel bed. Thin fuel bed—no clinkers. 
Fires can be cleaned in two minutes! Suitable for large or small boilers. Very 
little maintenance cost. In many cases FYR-FEEDER stokers have made it 
unnecessary to add another boiler to handle increased loads. 

FYR-FEEDER is our own original design. FYR-FEEDER is not a copy of any other 
stoker but our own invention developed by us, and our engineering experience 
with spreader stoker design, installation and operation began in the last century. 

Coal men like the FYR-FEEDER because FYR-FEEDER users do not insist upon 
the delivery of “DRY” coal since FYR-FEEDER handles “WET” coal satisfactorily. 
Regardless of “rain and snow watered” coal, FYR-FEEDER stokers produce 
plenty of steam from ‘‘WET’ coal. FYR-FEEDER was designed to use “WET” 
coal or dry coal. 


AMERICAN COAL BURNER COMPANY 


WRITE FOR CATA- —Engineers— 
LOG describing fea- . 

sian -aaee-ae 22-18 E. Erie St. Pastiint 11, Il. 
installation, or for an Rees was Ga | 
engineer to make a_ | -! a 

survey of your plant. 








When the burned-out lamp is re- 
placed, the starter automatically 
resumes its normal lamp-lightiag 
function. 


New Relay for Heavily- 
Loaded Long Lines 


DIstANCE RELAYS that protect 
electrically-long transmission lines 
must be able to distinguish between 
load impedance and fault imped- 
ance. In other words, they must 
discriminate between a legitimate 
load and a fault, according to 
Westinghouse engineers. 

Generally, the fault impedance 
is so small that the relay has no 
difficulty in discriminating between 
the two. But if the line is long and 
the load heavy the standard im- 
pedance relay would operate in- 
correctly during full-load condi- 
tions. It is becoming more common 
with wartime power loads, more in- 
terconnections and longer lines for 
impedance in a short cireuit to be 
greater than that resulting from 
full-load current flow. A new relay 
was needed to meet these condi- 
tions. It must not operate on 
surges that do not upset system- 
synchronism. <A relay must be pro- 
vided with some different sense of 
perception. It must trip for faults 
but remain undisturbed for other 
load or surge conditions that do not 
pull the system out of step. 


TRIPPING AREA * 
FAULT OHMS 


SAS N 


Nie rN 


AG 


Diagram illustrating new long-line impedance 

relay characteristics. Device takes into ac- 

count impedance angle and magnitude— 

especially necessary for heavily loaded long 
lines 





A new long-line relay designed 
by Westinghouse engineers has this 
discriminating ability. The new 
design makes use of the wide dif- 
ference in phase angle that usually 
exists between load and fault cur- 
rents on electrically-long circuits. 
Load currents on long lines gen- 
erally are near unity power fac- 
tor—fault currents lag by 60 deg 
or more. The new high-speed im- 
pedance relay has characteristics 
which enable it to recognize not 
only the magnitude of an imped- 
ance but the impedance angle as 
well. 
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NATIONAL VALVE & MFG. CO., Pittsburgh, Pa. 


BUFFALO 9 CLEVELAND a CHICAGO ® NEW YORK a 
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FILE THESE UNION ADS FOR REFERENCE 




















L-TYPE BOILERS 


NVESTIGATE the complete line of Union 
Boilers. Type L, one of 13 Union basic 
Boiler designs, is a compact Low Head- 
room Boiler that will carry high ratings effi- 
ciently. Both Top Drums at the same level 
(neither submerged) provides the maximum 
steam disengaging area and a fast steam- 
ing rate through greater inclination of the 
tube bank. Steam crossover tubes exposed 
to the gases carry steam only and can be 
arranged to provide a moderate amount 
of initial superheat. Booklet L-3 tells the 
complete story. Write for it today. 





PRESSURE VESSELS + PLATE FABRICATION 








NEW EQUIPMENT 


Information that you desire about any 

equipment will be gladly furnished 

without obligation. WRITE TO 
POWER PLANT ENGINEERING 


Welded Clamshell 
Bucket 


Tue C. S. Jonnson Co., Champaign, 
Ill., has announced the development of 
a new all-welded clamshell bucket. One 
of the major operating advantages of this 
bucket is a removable manganese steel lip 
to provide many times the wear of ordi- 
nary mild steel construction. Closing 
sheaves are equipped with needle bear- 
ings which are protected against dirt and 
moisture by a special synthetic rubber 
seal. To prolong rope life, sheaves are 
of large diameter and guide sheaves have 
been substituted for guide rollers. 








All-welded construction makes dig- 
ging easier and faster, for there are no 
external bolt heads or rivets to slow up 
the operation. The welded design also 
permits greater stability since the weight 
can be exactly distributed. General pur- 
pose buckets are made in sizes from ¥% 
yd to 2% yd. 


Blast Fan 


TuHeE Air BLAsterR is the name given 
to a new type of fan just placed on the 
market by Chelsea Fan & Blower Co, 
Inc., 1206 Grove Street, Irvington, N. J. 
The features of this unit are that it de- 
livers a large volume of air in a straight 
line to the spot where it is needed, reach- 
ing more effectively into out of the way 
corners and dead air spaces. The dis- 
charge expands only slightly and con- 
tinues as a high velocity air stream over 
larger distances than with conventional 
fan designs. It is especially designed for 
use in steel mills, foundries, shipholds 
and forge rooms, meat packing and cold 
storage plants, freezers and dairies, also 
for cooling condensers, ammonia com- 
pressors and transformers. 

The unit consists of a heavy gage 
welded steel housing, mounted on an ad- 
justable pedestal which may be tilted 60 
deg up or down. It is driven by 4 
direct connected, ball bearing motor. The 
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Are Hard to Please} 


The men who inspect Globe pressure tubes have exacting ideas 
on how a steel tube should “measure up.” They rigidly inspect 
all tubes, demanding that they be strictly within tolerance spec- 
ifications. Wall thickness and outside diameter are carefully 
gauged. And, while in | ewe and after completion, Globe tubes 
are subjected to all hydrostatic pressure, flanging, crushing and 
other tests that may have been specified. Globe pressure tubes 
are. thoroughly annealed for av: ss ductility and strength in 
the latest and most advanced type of continuous annealing 
furnace. Made from aluminum killed steel, fine in grain, and 
superior to silicon killed steel for pressure tube service, Globe 
tubes are right for rolling-in, beading, and flaring operations. 
They are unusually resistant to fire-cracking and splitting. 


GLOBE STEEL TUBES CO., Aiducwhes, Wisconsin, U.S.A 
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Just a drop of water- 


e800 f ” 
' , 0 

Although specially treated for use in your water consuming 
equipment, it may still contain a sufficient amount of water hard- 
ness to cause boiler scale, priming, foaming, pitting or corrosion 
or caustic embrittlement. 

There’s no question about feed water conditioned by nature’s 
own method discovered in the new TECHNICAL Water Con- 


ditioning System ...a perfect balance of water’s mineral content 
with correct, natural organic substances. 





le 
WATER CONDITIONING SYSTEM 


TECHNICAL is a proven, natural system of individual formulas 
to fit each and every water type. It provides a special balance of 
water properties that definitely overcome scale, foaming, pitting, 
corrosion, priming, caustic embrittlement characteristic of boilers 
and condenser covering systems. 

For your own satisfaction, investigate the new TECHNICAL 
System ... Nature’s own conditioning method developed under 
actual industrial operating conditions. Without obligation the 
coupon below will bring you the facts. 


C] Please send the new Technical System bulletin. 
(J Haye a Water Treatment Company engineer call. 


Name Title 





Company 





Address 








fan blade is of heavy steel, die cut, die 
formed and carefully balanced. 

Three sizes are available: 6000, 9000 
and 11,000 cfm. 


New Porcelain Clad 
Capacitors 


For HIGH VOLTAGE D-C applications 
where space is limited, new solder- 
sealed porcelain-clad type FPC _ Iner- 
teen Capacitors are announced by West- 
inghouse Electric and Mfg. Co. 

From 7500 v up to and including the 
200,000 v class, the capacitor elements are 
hermetically-sealed in a tubular, wet- 
process porcelain body with solder sealed 
end closures. The end closures act as 
the capacitor terminal by connecting the 
element leads at opposite ends, utilizing 
the porcelain tube as insulation. 


By eliminating the large metal case 
and bushings required by metal case ca 
pacitors, the new porcelain-clad capaci- 
tors help maintain minimum _ over-all 
dimensions. Larger types are furnished 
with or without cast mounting flanges. 
Where castings are used, the capacitors 
are solder-sealed, then castings are ce 
mented on with mineral-lead compound. 


Electric Level Control 
UTILIZING ELECTRONIC principles, 4 
new level control developed by Trimoutt 
Instrument Co., 37 W. Van Buren St, 
Chicago 5, Ill., maintains (or keeps 
within desired limits) the level of any 
liquid or electrically conducting solid 
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Helpful Hints 


on Special Uses 
' FOR SARCO STEAM TRAPS 


AIR VENTS ; 


on Dryer 


Sarco ‘‘steam"’ traps are also used 

to remove air from pipe lines, water 

from compressed air lines, as liquid HiitfeluiMuaysmmee) hi te)e 
level controls, steam injectors, con- 

densate pumps, and as a simple, 

inexpensive form of temperature 

control. 





Here are a few examples: 

- SARCO LIQUID 
1. Sarco type H thermostatic trap as LEVEL CONTROL 
a simple air vent on rotating 


drums in a paper mill. 





Sarco float trap draining water 





from compressed air receiver. OUTSIDE TANK CONTROL 


Sarco return trap pumping con- 
densate from turbine to con- 
denser. 





Sarco liquid level controller main- 
taining water level in an open 
tank. 


. Sarco 87-C liquid expansion trap 
controlling outside storage tank. 

















. Sarco 87-S heating water by di- 
rect steam injection and control- 
ling temperature. 


a, 
30 
2 





A hundred other sug- CONTROLLING OPEN TANK 


PUMPING CONDENSATE gestions are shown rr 
in the Sarco Hook- = = 

—_— up Book — yours PEO oveervon J] 

Tunent for the asking. 7 a 


vacuum / = 
/ \™ L_SARCO NOG? S 
A THERMOTON 




















LINE 
2.65 PRESS 


{ ONDENSATE FROM 
STEAM TURGINE 
CONDENSING Cd 


TO S€wer 











SARCO COMPANY, INC. 
475 FIFTH AVENUE 
NEW YORK 17, N. Y. 


Represented in Principal Cities SARCO CANADA, LID., 85 Richmond Street, West, TORONTO, ONTARIO 
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Keeping Water and Oil 
Out of COMPRESSED AIR 





NIAGARA 
AERO 
AFTER-COOLER 
U.S. Patent Nos. 
2,321,933 and 
2,296,946 
Other Patents Pending 











@ Controlled temperature cooling with the NIAGARA AERO 
AFTER-COOLER has been the answer to excess water and oil 
in compressed air lines, preventing spoilage of material when 
compressed air is used in process and preventing damage to 
pneumatic tools. No refrigeration is required. 


The NIAGARA AERO AFTER-COOLER both condenses the 
moisture before it gets into the lines and also provides jacket 
water of the proper temperature to prevent condensation in the 
compressor, washing out the lubricating oil. 


It helps produce compressed air containing only 4 to 4 as much 
moisture as air cooled by conventional equipment. At the same 
time it saves 95% of the cost of cooling water, pays for itsel 
in a short time. Write for complete information. 


NIAGARA BLOWER COMPANY 


“25 Years of Service in Air Engineering” 


NEW YORK Address: Dept. PP-24 


Field Engineering Offices 6 E. 45th Street, 
in Principal Cities New York-17, N. Y. 








INDUSTRIAL COOLING e HEATING e DRYING 





PV IREING e AIR ENGINEERING EQUIPMENT — 











within an open or closed tank, bin, hop- 
per or other container. It indicates tne 
level by signals or can be installed to 
operate solenoid or motor-driven valves, 
pumps, lights, bells, or other electrical 
devices. 


The control itself is non-mechanical. 
It has no moving parts, and has no 
chemical or other effect on liquids or 
solids being controlled. It can be in- 
stalled in evaporators, freezers, boilers, 
or other containers involving extreme 
temperatures; and can be used for con- 
trolling the levels of metal chips, acids, 
brines, chemicals, oil, water, and hun- 
dreds of other substances. Various com- 
binations of single and double electrode 
installations are available. 


General Purpose ac-de 
Electrode 


Lincotn E tectric Co., Cleveland, O., 
has announced a new general purpose arc 
welding electrode for welding mild steel 
in all positions, with either alternating 
or direct current. 

“Fleetweld 37,” the designation given 
the new electrode, was originally de- 
signed as an easy striking, unusually 
smooth operating electrode primarily for 
light gage material. Extensive use in 
production has also shown it to be a fast 
operating electrode under all conditions. 


One feature of the new electrode is 
that no slag interference is encountered 
when welding vertical down. For this 
reason excellent results are achieved in 
this position, the one in which greatest 
welding speeds on 8 to 16 gage steel are 
obtained. 

The ability of “Fleetweld 37” to with- 
stand higher currents, both alternating 
and direct, makes possible higher weld- 
ing speeds than normal and its easy han- 
dling characteristics in all positions 
make it an ideal electrode for general 
purpose work. The fact that with proper 
currents it will neither stick to the work 
nor burn through makes the electrode es- 
pecially desirable for light gage welding. 
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Complete 


OIC 
Valve 


Service 


OIC complete Steel, Iron and 
Bronze Valve service is as near 
to you as your nearest OIC 
Distributor. It’s a service sup- 
ported by sixty years of experi- 
ence and Valve specialization. 


There is an OIC Distributor 

Near You. Call him or write to 

us for complete information on 
OIC Steel Valves. 


THE OHIO INJECTOR COMPANY 


WADSWORTH, OHIO 


ualist Leaders tn Valve Manufacture 
y 
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The FRAHM VIBRATING-REED 
HAND TACHOMETER requires 
no contact with the rotating ele- 
ment and is unique for measuring 
speed of totally enclosed machines 
and other equipment where the end 
of the shaft is not accessible. The 
only mechanism is a set of accu- 
rately tuned steel reeds which vi- 
brate by resonance according to the 
speed of the machine with which 
the instrument is held in contact. 


This principle and the method of 
indication are unique among speed 
measuring instruments. The Frahm 
Tachometer is as accurate as it is 
simple, with no parts to wear, ad- 
just, lubricate or renew. It can be 
used in any position and will give 
years of trouble-free service. For 
hand use in servicing, installation 
and maintenance work; also built in 
types for permanent mounting. 
Various ranges available from 900 
to 30,000 r.p.m. 


For a complete description of Frahm 
Tachometers together with lists of 
types and ranges commonly supplied, 
write for Bulletin 1710-PE. 


The JONES HEAVY DUTY HAND 
TACHOMETER is used for indicat- 


ing r.p.m. and surface speeds of all 
types of machinery in which the 


JAMES G. BIDDLE CO. - 


moving parts are readily accessible. 
Simple, rugged and reliable, it is 
built to maintain accuracy in hard, 
everyday service. Scale has equal 
divisions throughout the 360 de- 
grees of pointer deflection. The in- 
strument can be operated in either 
direction of rotation and in any 
position. Single and triple range 
models up to 12,000 r.p.m. sup- 
plied complete with carrying case 
and accessories. 


Write for descriptive Bulletin 1710-PE. 


or 


S *ea, z . 
40 JONES TACHOMETER I2 ‘ 


a 
~* 
Is) ts 


1211-13 ARCH STREET 
PHILADELPHIA 7, PA. 





“Fleetweld 37” has the following 
physical properties: tensile strength, 7!),- 
000 to 80,000 psi; yield strength, 60,000 
to 68,000 psi; and ductility (El. in 2 in.), 
18 to 25 per cent. 


Level-Lift Sling for 3 and 6 
Ton Loads 


THE NEW SLING shown in the illus- 
tration has recently been developed to 
include a special patented feature that 
enables the rope to equalize itself and 
lift unbalanced loads level. Known as 


the Type C S E Sling, a single unit is 
fabricated to handle 3 or 6 ton loads and 
a double unit 6 or 12 ton loads with 
a safety factor of 5. The manufacturer 
states it has been particularly useful in 
handling long pipes, boxes, steel, and 
flasks. It is manufactured by Macwhyte 
Co., 2959 Fourteenth Ave., Kenosha, 
Wisconsin. 


V-Belt Sheave 


Atiis - CHALMERS MANUFACTURING 
Co., Milwaukee, Wis., has just announced 
the development of a new sheave, de- 
signed for quick and easy mounting and 
demounting. 

Known as the “Magic-Grip” Sheave, 
it locks to shaft in one tightening oper- 
ation. As its tapered split bushing, 
which accommodates normal shaft tol- 
erances, is drawn further into the sheave, 
the sheave, bushing and = shaft are 
locked together simultaneously. This 
positive clamp fit makes sure that the 
“Magic-Grip” Sheave is centered and 
secure. 


The new design of the “Magic-Grip” 
permits the sheave to be mounted closer 
to the motor, thus increasing bearing 
life by reducing shaft overhang. 

The sheave slides on the shaft 
smoothly and easily because increased 
tolerance is provided by its tapered split 
bushing. The complete unit of sheave 
and bushing comes intact, ready for in- 
stant mounting which is done by sliding 
it to exact position where it lines up 
with the sheave it is to drive or be 
driven by, then the three cap screws 
are tightened. Tapered bushing, sheave 
and shaft lock together securely in one 
operation. 

To take the sheave off the shaft, re- 
move three cap screws. This frees bush- 
ing collar from sheave but does not 
release clamping action on shaft. Two 


150 February, 1944 — POWER PLANT ENGINEERING — Chicago, Ill. 








Adm 


PANT PARALYSIS 


(downtime due to Failure of Controls) 
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DEPEND ON MCALEAR and You can 
depend on your INSTALLATION! 
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one constitutes effective insurance against control 


ACH McALEAR CONTROL is a precision instrument, 
f failure resulting in plant-paralyzing downtime. 


expertly engineered to keep on doing its job. 
Infinite care is exercised in its production. Ma- 
chining operations are held to critical tolerances. 
For leak-proof surfaces, trouble-free mechanisms, 


Each is engineered for a specific set of working 
conditions. 
Where unusual operating conditions require a 


and unfailing control over pressure and flow. 
There are 500 McAlear Controls for regulating 
pressure, temperature and fluid transport. Every 


special control for steam, water, air, chemicals, oil 
or gas—McAlear will develop it for you. To keep 
control costs down—keep up with McAlear. 


IF YOU HAVE A CONTROL PROBLEM... 


Call on McAlear Engineers. Draw on their 
fund of experience and readiness to help 
you, whether for wartime application 
or post war planning. For informative 
bulletins and catalog, write McAlear 
Manufacturing Company, 1915 South 
Western Avenue, Chicago 8, I[Ilinois. 
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| Le Pe 
OUR ENGINEERS will recommend 
the type of flexible tubing most 
adaptable to these uses— 

- For conducting liquids from 
a vibrating to a stationary me- 
dium. 

. For high fatigue resistance un- 
der constant vibration. 

- For handling searching liquids 
without seepage. 

. For extreme temperature con- 
ditions. 

. For use where corrosion resist- 
ance is a factor. 

. For conducting liquids and 
gases to reciprocating parts. 

. For maximum flexibility with a 
minimum of length. 

. For dampening noise between 
two units that must have pipe 
connections. 

9. For correcting misalignment. 





REX-WELD 
Flexible Metal Hose 
CONTROLS IT 


Chicago Metal Hose Corporation’s 
REX-WELD is highly resistant to fa- 
tigue even when subjected to constant 
vibration over long periods of time. It 
is extremely flexible and remains air- 
tight and leakproof after years of hard 
usage. It stands up under high tem- 
perature and prolonged flexing. REX- 
WELD is fabricated from strip metal 
and is precision autogenous welded 
to form a weld stronger than the tube 
itself. Write, giving complete informa- 
tion and we will be glad to furnish 
engineering recommendations for any 
design problem. 


Flexible Metal Hose for Every Industrial Use 





cH {906 FEA HOSE crear 








Plants: Maywood and Elgin, Ill. 





of the cap screws are therefore used as 
jack screws. They are inserted into 
tapped holes in the bushing collar. Wen 
the two jack screws are turned, the bush- 
ing is separated from sheave. As ‘he 
bushing is released, it regains nattiral 
expansion, automatically breaking _ its 
grip of bushing on shaft. 


Bin Level Indicator 


A DRY MATERIALS bin level indicator 
that employs the electronic principle is 
now available through Mosher Electronic 
Control Systems, 130 West 42nd Street, 
New York 18, N. Y. The device is ef- 
fective in indicating all types of mate- 
rial, whether fine or coarse. 


$ t 

This indicator consists of two parts. 
The first is a detector box, which is 
attached to a probe extending into the 
bin. In the box are a series of vacuum 
tubes. A second box is the signal con- 
trol which is attached to a series of 
colored lights that show when the bin 
is full, or empty, etc. Hook-up with 
valve ¢ut-offs, sound makers, or remote 
signal devices can readily be arranged 
through a series of appropriate relays. 


New Vacuum Switches 

Four NEW VACUUM SWITCHES for a 
wide variety of radio and_ industrial 
switching applications have been an- 
nounced by the Tube Division of the 
General Electric Company’s Electronics 
Department. They can also be adapted to 
oil- or water-immersed operation because 
of their enclosed construction and are 
especially applicable for hazardous in- 
stallations where fire and explosion are 
a constant risk, as in flour mills, mag- 
nesium finishing rooms, and _, similar 
dust-laden atmospheres. Two of the new 
switches are also designed for high alti- 
tude applications. 


Since the contacts of the switches 
are mounted in a vacuum, they are rela- 
tively free from the effects of corrosion 
and arcing, and are unaffected by dirt 
or oxidation. The vacuum-type con- 
struction also gives the switches a high 
current rating for their size and permits 
them to handle enough power to operate 
equipment at greatly reduced voltages. 

Movement is obtained from the mech- 
anism to be controlled, or from other 
apparatus to suit the application. This 
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ERE IT I5 


...One of the Most 


Economical and 
Dependable of Drives 


However you look upon the economics of a drive—cost per 
kwh, return on investment, pay-off period . . . you will find 
that the modern Troy-Engberg Steam Engine rates up with any 
drive. If the plant heat balances are right, it will rate ahead of 
any other drive. 


As for dependability, that of the steam engine cannot be sur- 
passed by any other. Its very simplicity, ruggedness and rela- 
tively low speed are factors. That it is correctly designed and 
carefully made also contributes to its dependability. 


In countless factories and aboard ships of all classes, thousands 
of Troy-Engberg Steam Engines are driving such equipment as 
stokers, compressors, fans, generators, blowers, pumps, cookers, 
and dryers. With a range up to 450 hp (Duplex) and a choice 
of vertical or horizontal types, there’s a Troy-Engberg Steam 
Engine that is just right for 

almost any auxiliary drive. 


Right now we are busy making 

D. C. Generating Sets — yes, 

we make them, too — for the 

Maritime Commission. How- 

ever, look over your drives and 

check places where you might 

use a Troy-Engberg Engine to 

advantage. Plan to use live bes 
steam for power and the ex- ae 
haust for processing or heat- 

ing. 


TROY ENGINE & MACHINE CO. 


Established 1870 





860 Railroad Avenue Troy, Pennsylvania 
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movement can often be provided by a 
slow-moving cam or by the movement of 
a thermostat, as in air-conditioning or 
refrigerating equipment. Air or liquid 
bellows, a rod-linkage system, or almost 
any other means can be used to operate 
switches of this type. 

An external fulcrum is eliminated by 
the use of a flexible diaphragm which 
transmits movement to the contacts and 
acts as a natural fulcrum point for the 
operating arm. The contacts close with- 
out vibration, making it possible to 
mount these switches on instruments. 


Chemical Treatment of 
Coal Storage Piles 


SERIOUS PROBLEMS, both physical and 
economic, involved in the storing of coal 


in stock piles, at public utility and indus- 
trial plants, can be easily solved by a 
new chemical treatment, according to 
George A. Mau, vice president and chief 
engineer of the Johnson-March Corp. 
Those problems to which he referred 
are the prevention of coal dust nuisance 
and the inevitable complaints, windage 
loss (which also means tonnage loss), 
moisture infiltration and air penetration, 
which causes “hot spots.” 

A highly concentrated chemical com- 
pound, designed to wet rapidly all types 
of carbonaceous and siliceous dusts, has 
been developed by the research labora- 
tory of The Johnson-March Corp. This 
product, which is known by the trade 
name Compound 100, not only prevents 
coal dust nuisance and windage loss by 
ranid wetting, but forms a closely kni‘ted 





With a wide variety of “cut 


ter heads, vibrating heads, 
vibrators, drill heads and 
brushes ... for every con- 
ceivable kind of tube- or 
pipe-deposit. 


Modern tube- 
cleaners for the 
problems of to- 
day. 


THOMAS C. 


Ye oO | 


EP (Extra Power) 
Air or Steam 
Motor With HSC 
Cutter Head. 


akan 


21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 





bond, or air and moisture resistant med:a, 
due to consolidation, packing and inter- 
locking of fine coal particles. This 
closely knitted strata of interlocking par- 
ticles also acts as a water shed and con- 
sesuently drains surface moisture away 
quickly. 





When applied to the surface of coal 
storage piles, the depth of penetration 
of the solution is limited by the fineness 
of the coal, or the increased surface 
areas. The finer the coal particle, the 
less the penetration, and the nearer the 
surface the protective media is formed. 

For treating coal stock piles of 10,000 
tons or over, it is recommended that 
orchard spray equipment be used to ap- 
ply Compound 100 solution. The spray- 
ing equipment consists of a high pres- 
sure (300-500 psi) pump, mixing and 
agitator tank (500 to 1000 gal capacity), 
spray gun with wide angle nozzle and 
hose from 250 to 600 ft length. 

This type of equipment was recently 
used at a public utility plant to treat 
200,000 tons of coal. The time required 
to treat this tonnage storage pile was 
about 22 hr. 

For treatment on smaller tonnage 
stock piles, the application can be made 
with standard 34 in. garden hose, using 
a syphonette for proportioning and mix- 
ing the compound concentrate with wa- 
ter. The syphonette can be mounted on 
end of hose with the suction tubing 
drawing the concentrate chemical from 
a pail. 

Compound 100 solution can be applied 
at any time, even during light rain 
storms, excepting freezing. weather. The 
spraying solution, which contains only 
2 per cent of the concentrated chemicals, 
will obviously freeze at the same tem- 
perature as ordinary water. 

This solution can also be used to 
control dust while unloading the coal 
from cars, hauling or conveying to plant 
bins and storage piles. The method rec- 
ommended is to spray the coal as it is 
moved from car pocket to conveyor by 
placing spray near the bottom of con- 
veyor, directed so that the spray partly 
covers the coal flowing from the pocket 
and partly as it drops to the conveyor. 
The 3% in. syphon with nozzle for auto- 
matically mixing the compound with 
water is very effective for this appli- 
cation. 
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COPPUS TURBINES 


Save Metal in Wartime — Will 
Save You Money in Peacetime 


Like all Coppus “Blue Ribbon” 
Products (blowers, ventilators, gas 
burners, etc.), the Coppus steam tur- 
bine is a precision-made product... 
controlled by Johansson size blocks 
...and every turbine is dynamo- 
meter-tested before shipment. More 
than 85% of all orders since 1937 


have: been repeat orders. 
C () p p \j S 7 : Write for Bulletin 135-9 
; COPPUS ENGINEERING CORPORATION 
531 Park Avenue, Worcester, Mass. 
Sales Offices in THOMAS’ REGISTER 


Sweets’ Catalog 


BLUE RIBBON PRODUCTS 
ERI DESIGNED FOR YOUR INDUSTRY... ENGINEERED Fop Yoo 


If a PRN "Horse Power" - Steam Turbine 
can power your pump, blower, fan, stoker, 
dryer, mixer, etc. .. . then you'd waste 
| money and \ metal buying an “Elephant 
Power" ay Turbine. GN Biue Ribbon PggBn 
Turbines come in 6 frame sizes; matching 
size to job saves critical YA metal for 9% 
war and money x! for yourself. 

| And the «blue ribbon means workmanship 


that promises peak aa» performance. 
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PIP 
COLD DRAWN 


SEAMLESS 


STEEL TUBES 


xs 
ASTM and NAVY 


SPECIFICATIONS 


Fr 


Rep 
~ NERy UTILITY 


PIPE TUBE PRODUCTS 


INCORPORATED 
JERSEY CITY, N. J. @ WORKS: READING, PA. 








LPA 


THE PACKING THAT “PACKS ALL” 


. « » use it once and 
- « « you'll use it always 


THE ALLPAX co., ING. Here’s the universal packing that can be used 


for any fluid or on any appar y, 
efficiently—tightly—simply. 
Mamaroneck, N. Y. Try ALLPAX and you, too, will be enthusi- 
astic over its easy application and long wear. 
You don’t have to remove old packing to re- 
e pack with ALLPAX. Square cross section makes 
. ALLPAX easy-filling in any stuffing box. 
Distributors Everywhere Try it and you'll always use it. Full details 
on request. 




















For large coal tonnages, as ha:dled 
in public utility plant conveyor sy:iems, 
other methods of application aid aq 
more concentrated chemical have proven 
very successful in allaying floating dust 
in conveyor galleries, boiler rooms. and 
similar service. 


Twin Pumping Unit 

BLAcKMER Pump Co., Grand Rapids, 
Mich., has developed a new twin pump- 
ing unit which has a capacity of 90 gpm 
for pressures up to 100 psi and is mount- 
ed on a substantial cast-iron base. A 
single 1800 rpm motor serves as a driver 
through a reduction gearing. The opera- 
tion of the unit is controlled by newly 
designed twin clutches. The pumps mak- 
ing up the unit may ke operated singly 
or together. 


The chief advantage of this unit ap- 
pears in the fact that it provides double 
capacity to take care of temporary peak 
requirements, or that it permits the 
handling of two different liquids with- 
out contamination. The pumps operate 
on the “bucket design” (swinging vane) 
principle and are furnished in three con- 
structions: unlined, with removable 
liners for handling corrosive or abrasive 
liquids, or the pumps may be furnished 
with steam-jacketed heads for pumping 
highly viscous liquids, or materials that 
are solid at room temperatures. 


New Turbine Blade 


Four YEARS AGO Westinghouse engi- 
neers began studies of turbine impulse 
blades which have now been completed. 
The middle 30’s saw the size of high- 
speed (3600-rpm) steam turbines, de- 
signed for superposition over existing 
units in power houses, being rapidly in- 
creased. In three years the largest size 
of this type was extended from about 
15,000 to approximately 50,000 kw. 
Steam engineers, in crossing these new 
frontiers, found themselves faced with 
new conditions. Impulse blades made 
correspondingly stronger, according to 
previous practice, were not strong 
enough. The established design rules no 
longer held in these new regions of tem- 
perature, pressure, and vibration. 

To carry out a program of theoretical 
and laboratory studies, a special test 
turbine was built and a unique scheme 
was devised for taking photographic rec- 
ords of blade behavior with the turbine 
in actual operation. In this four-year 
study several types of blades have been 
tested using a wide variety of tempera- 
tures, loads, and»speeds. Long endurance 
runs have been made and about 120,000 
photographic records were taken on about 
six miles of film. : 

These investigations have resulted in 
the design of a simple impulse blade 
which is fastened to the turbine rotor by 
a root shaped like an inverted U. Three 
of: these blades are brazed together, 
forming one solid segment. Each three- 
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APEXIOR GIVES BOILER METAL 
ap- YEARS OF EXTRA SERVICE Users like these have applied 














uble APEXIOR for years 

yeak ; ; 

big Looks, fortunately, are often deceiving. by boiler insurance companies. Hun- pe ee ie a epi chai 

vale Boilers that appear to be ready for the dreds of industrial power plants, utilities, eaten tienen 

ne) scrap pile or for operation at reduced railroads and marine operators have The Solvay Process Co. 

‘on- pressure, have often been restored to been following their suggestions. And Ingersoll-Rand Co. 

able good operating condition by APEXIOR. manufacturers of turbines coat shafts, Puget Sound Power & Light Co. 

If they can pass inspection and a hydro- rotor bodies and frequently interiors of Rockefeller Center, Inc. 

ving static test, this long-lasting, corrosion- casings with APEXIOR to lengthen the Yale University 

that resistant, scale-resistant covering will life of the metal and to facilitate its New York Central System 
“peg” that condition for more years of periodic cleaning. Chatham Manufacturing Co. 
good performance. So, before you start worrying about Pennsylvania Sugar Co. 

APEXIOR seals up the pores and how to replace your aged equipment, Federal Shipbuilding & Dry Dock 

ngi- joints. It is applied with a hand brush have it tested ... then APEXIORIZE if Company 

ulse or power coater after cleaning down to _it passes the examination. Aluminum Co. of America 

- bare metal. One application lasts 2 to APEXIOR is a safe, sure answer to Allis-Chalmers Mfg. Co. 

de- 3 years, and is easily renewed when lack of new equipment see the solution Ease of applying APEXIOR explained — 

ting worn too thin for protection. APEXIOR to your problem of getting more out of Cleanitig simplified. Write, today for Bul- 

-in- takes the wear .. . not the metal. your present equipment. letin 1290 (Industrial) or 1305 (Marine) 

ie RECOMMENDED BY Save metal... extend time between telling how to get peak production with 

“9 BOILER INSURANCE COMPANIES boiler cleaning . . . make cleaning easier baa poeneetan: 

ecw Painting boiler metal is recommended .-- APEXIORIZE. 

with 

nade 


on A A Poacelime Plus « * * A Wartime Must 


APEMIOR RECOMMENDED BY ALL U. S. AND CANADIAN BOILER INSURANCE COMPANIES 
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STATIONARY BOILERS, LOCOMOTIVES AND STEAMSHIPS 
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r by Main Office: HYDE PARK’ * BOSTON + MASS. ¢ Branch Offices: ATLANTA * CHICAGO + NEW YORK + DETROIT - PHILADELPHIA 


Engineering Sales Representatives — Pittsburgh, Cincinnati, New Orleans, San Francisco, Los Angeles, Portland, Seattle, Phoenix, Denver, 
Salt Lake City, Dallas, Houston, Vancouver, B. C., Montreal, P.Q., Havana, Cuba, Honolulu, T. H., 
ree: Marine Dept., 114 Liberty Street, New York City, N. Y. 
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“Pyrex 


TIN "PUPEX.OAUCe.O1USSE: 


Core 


Extreme Temperature 


Glasses can take them 


(sla 


gh Pressure Gat 


Pyrex brand High Pressure Gauge Glasses can take the ~ 
shock of sudden temperature changes that would instantly 
shatter an ordinary glass. In fact it is routine test for these 
gauge glasses to be heated up to 425°F. and then plunged - 
into ice water. Will they ever have to meet such severe 
tests in your service? 

And just as resistant as they are to thermal shock, 
Pyrex brand High Pressure Gauge Glasses are also highly 
resistive to the solvent action of steam and hot water. This 
means that they retain their clear visibility. Their hard 
smooth surface and rugged strength enable them to stand 
up better under rough physical handling and make them 
less liable to become scratched. 

Yes, you can expect and you will get an exceptionally 
long life from Pyrex brand High Pressure Gauge Glasses. 

Where other conditions prevail, you can 
select the right gauge glass that best meets 
your requirements from the complete line of 
Pyrex and Cornine brand Gauge Glasses 
listed below.. You will find that every one of 
them will fill your particular needs in long, © 
value-giving service. 


FUNSS IU HOTH Xsa A 





Pyrex brand High Pressure— 
resistant to thermal and me- 
chanical shock and attack of 
steam and hot water. Machine 


"and “Corning” are registered trade-marks and indicate manufacture by Corning Glass Works. 


New York 














CHANGE OF ADDRESS 


To avoid missing an issue or paying for forwarding 
postage be sure to send a change of address to our 
office. Changes received by the 20th of the month 
can be made effective for following month’s issue. 


POWER PLANT ENGINEERING 











blade segment is fastened to the rotor by 
two crosswise pins. 

The new blade is smaller than the 
old one, 1% in. wide instead of 2, 
Not only that, old design _ blades, 
which are larger, failed in less than 20 
hr—the new blades pass a life test of 
1000 hr with no indication of weaken- 
ing. Experience shows that if a blade 
fails at all, it will do so in a relatively 
few hours. Fortified with a great deal 
of new design information about im- 
pulse blades, turbine engineers are ready 
to move to new levels in turbine construc- 
tion when the central-station industry 
needs, and is able to obtain, larger, 
more powerful, high-speed units. 


Dynamic Balancing 
Instrument 


IMPROVEMENT in the Davey Portable 
Balancing Equipment for dynamic bal- 
ancing of machine parts has been an- 
nounced by The Vibroscope Co., 6 E. 
39th St. New York 16, N. Y. This 
equipment consists of a vibrometer which 
measures vibration amplitude directly 
and a stroboscope which gives a direct 
visual reading of high spot or phase 
angle. Its purpose is to locate the posi- 
tions and magnitudes of weights required 
to correct unbalance in machines of any 
size and any speed. 


The new feature of this equipment, 
which is applicable to machine parts of 
all sizes in their own bearings or in 
bearings built for the purpose, is a re- 
mote control switch mounted on_ the 
vibrometer which places the entire oper- 
ation in the hands of a single operator, 
instead of adjustments being made by a 
second operator, as in earlier models. 

In the new design, simplicity of con- 
struction and operation have been re- 
tained so that balancing may be pet- 
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THE NORTON LINE of Refractories is based upon time-tested 


products plus experienced engineering. Long successfully used by power plant opera- 


tors are CRYSTOLON (silicon carbide) Brick which withstand extreme heat at peak 


operation without failing. Their dense surface, resistant to slag penetration, makes 
clinker removal easy. Rugged, chemically stable and abrasion-resistant, CRYSTOLON 
Brick guarantee long, trouble-free service. Norton engineers will gladly advise you on 


the best installation procedure. 


NORTON COMPANY Worcester 6, Massachusetts 
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END CLOGGING WORRIES 


ON COOLING TOWERS © 
od CONDENSING UNITS 


will 


Soi-vet “OS” 


Find Out How This Water Treatment Formula Can 
Prevent Costly Scale and Slime in Your Equipment 


@ If scale, slime, rust, algae are clogging up the lines of your cooling towers, con- 
densers and other heat exchanger equipment, it will pay you to look into the advan- 
tages of SOL-VET "08" service. 


SOL-VET, highly recommended by leading engineers, offers you the facilities of one 
of the best equipped water laboratories in the United States. Thorough testing of 
your water can help determine the right SOL-VET "08" Cleaner that will prevent 
clogging—boost equipment capacity, save needless shutdowns for overhauling. 


Let us help your plant insure its maximum contribution to war production through 
cleaner water, decreased maintenance. Write today for complete data on SOL-VET 
"08" with free analysis and recommendations for your specific problems of removing 
scale and dirt. 


Remember that if you find SOL-VET "08" is not exactly as represented—when used 
according to instructions, and full accurate report is given within 30 days from date 
of purchase—your money will be refunded in full. 


MAIL THIS COUPON FOR FREE ANALYSIS 


ANDERSON-STOLZ CORP. — 1733 WALNUT ST.—KANSAS CITY, MO. 


We are forwarding water sample and 
[] cong send complete data on [| mechanical pe ete i send analysis and 
“VET "08. recommendations. 


NAME 





FIRM 





ADDRESS. 








CITY & STATE 














WHEN YOU WRITE 
TO ADVERTISERS 


When writing advertisers for catalogs, descrip- 


tive bulletins or prices, please remember to say, 
“I saw your message in POWER PLANT 
ENGINEERING.” Thus you'll do a good turn 
for the advertiser and for this publication. . . . 











formed by practical men and theoreiical 
knowledge is not required to inter ret 
the results. The two models avai!ible 
weigh respectively 22 and 25 lb com- 
plete in portable case with batteries. 


Corrosion-Resistant Motor 

THE CROCKER-WHEELER Division of 
the Joshua Hendy Iron Works has re- 
cently placed on the market a newly 
developed corrosion-resistant motor called 
Sealedpower. This motor is suitable for 
operation in atmospheres containing in- 
jurious dusts, corrosive vapors or gases. 


This motor is available in sizes from 
one to fifteen horsepower and can be 
furnished for operation from any poly- 
phase power supply. 

In construction the Sealedpower motor 
is of the totally enclosed, fan cooled 
type, but the design departs from pre- 
vious models in that there are no cooling 


ducts to become fouled with wet or. 


sticky dusts. All exposed parts of the 
corrosion-resistant model are acid and 
alkaline resistant to a high degree. 

In addition to the mechanical sealing 
of the entire motor, each coil is indi- 
vidually sealed against moisture, fumes, 
vapor and dust by the vacuum impreg- 
nation process. 


Self-Balancing 


Potentiometer 


THE NEW MOobEL 431 Pyromaster 
Self-Balancing Potentiometer announced 
by The Bristol Co., Waterbury, Conn., 
has a universal wall or flush mounting 
case that is considerably deeper than 
the previous Model 440M, and has an 
internal hinged panel on which are 
mounted pen and indicator drive mech- 
anism, and, in the case of electric con- 
trollers, the control contacts or propor- 
tioning slide wire, or in the case of air 
control, the complete new convertible- 
type air operated control mechanism. 


This new deep case and inner panel 
make it possible to service or replace any 
part or portion of the instrument with- 
out disturbing any other part. It also 
makes it possible, in the case of electric 
type controllers, to include the control 
relays in the instrument, thus eliminating 
considerable external wiring. ‘ 

A heavy-duty pen-drive motor gives 
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RAILWAY 
TERMINALS 


Pennsylvania 
South Station 
Northwestern 
Union— Chicago 
Union—St. Louis 
Broad Street 


Boston 
Board of Trade 
John Hancock 
Oliver 
Tremont 
Brooklyn 
Abraham & Strauss 
Brooklyn Telephone 
Title Guarantee & Trust 
Chicago 
Boston Store 
Board of Trade 
Chicago Daily News 
Commonwealth Edison 
Federal Building 
Federal Reserve Bank 
First National Bank 
International Harvester 
London Guarantee & 
Accident 
Marshall Field & 
Company 
Field Building 
Northern Trust 
People’s Gas 
Pittsfield 
Pure Oil 
Railway Exchange 
Straus 








N all these distinguished buildings you 
will find Yeomans Shone-Type Pneumatic 
Sewage Ejectors attending quietly, efficiently 
to their job—some of them for as long as a 
quarter-century without requiring attention. 


Dayton 
Fidelity 
Ist Savings Association 
Detroit 
Buhl 
J. L. Hudson 
Hartford 
Aetna Life 
Houston 
Federal Reserve Bank 
Kress 
Petroleum 
Milwaukee 
1st National Bank 
Milwaukee Gas & Light 
Newark 
Clinton 
Prudential Life 
New York 
Bankers Trust 
Chase National Bank 
Cunard 
Gimbels 
Guaranty Trust 
General Electric 
Metropolitan Life 
New Equitable 
New York Cotton 
Exchange 
Procter & Gamble 
Radio City, 1 and 9 
Ritz Towers 
Saks Fifth Ave. 
Seabord National Bank 
Stone & Webster 
Tiffany’s 
Wanamakers 
Woolworth 
Philadelphia 
Penn. A. C. 
Atlantic Refining 
Bailey, Banks & Biddle 
Federal Building 
Franklin Trust 
Liberty Title & Trust 
Pennsylvania R. R. 
Convention Hall 








Strawbridge & Clothier 

Wanamakers 
Pittsburgh 

Colonial Trust 

Diamond National 

Farmers’ Bank 

Gulf Refining 

Machesney 

Mellon National 

Woolworth 
San Francisco 

Merchants Exchange 

Metropolis Bank 
Toledo 

Toledo Safety 

Willys-Overland 
Montreal 

Canadian Bank of 

Commerce 

Sun Life 
Winnipeg 

Canadian National 

Railways 

Hudson Bay Co. 

Hudson Bay M. & S. Co. 
Vancouver 

Canadian Northern R. R. 
Kingston 

Kingston Hospital 
London 

Military Hospital 


INSTITUTIONS 


Harvard University 
New York State Hospital 
University of Chicago 
Northwestern University 
Y. M. C. A.—Chicago 

8 buildings 
Beth Israel Hospital, N. Y. 
Army Barracks, Washington 
Dept. of Commerce 
Dept. of Labor 
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FACTORIES 


Warren Telechron Clock Co. 
Remington Arms 

Armour & Co. 

Dunlop Tire 

Fisher Body—Cleveland 
Kelly-Springfield 

Ford 

Hudson 

Public Service of N. J. 





Commodore 

McAlpin 
Pennsylvania 

St. Regis 

Copley Plaza 
Statler— Boston 
Statler— Washington 
Statler— Buffalo 
Statler—Detroit 
Book-Cadillac 
Arlington 

Carlton 

Congress 

Auditorium 

Drake 

Bismarck 

Palmer House 
Stevens 
Bellevue-Stratford 
Sylvania 

Fort Pitt 

Wm. Penn. 
Rich—Houston 
Gibson 
Ambassador—Atlantic City 
Ritz-Carlton—Atlantic City 
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Tested for 
SHOCK Resistance! 


In repeated tests 
SONDERGLASSES have 
been dipped in hot oil 
450 deg. F., then 
quickly plunged in cold 
water without breaking. 








2500 . . $5000 . . $7500? Whatever the 
amount may be, the eyesight of your boiler 
room operators is too valuable to be endan- 
gered by shattering of ordinary gauge glass 
under today’s pressing load conditions. 
Resolve now to stop taking chances. Fit all 
water columns with SONDERGLASS, either 
Clear or Reflecting type. Its double-strength 
construction brings added safety to boiler room 
operation. And it resists clouding or discolora- 
tion no matter how long it is in service. 
Genuine SONDERGLASS, which thousands of 
engineers know as “The Unbreakable Gauge 
Glass” may be ordered from your steam supply 
man or directly from us. We also manufacture 
the complete line of Chesterton Mechanical 
Packings. 


A. W. CHESTERTON COMPANY 
64 India Street, Boston, Mass. 
Distributors In Principal Cities 


SONDERGLASS 











OPPORTUNITY 


Boiler Feed Water Men 


Exceptional Opportunity For Experienced men. Chemi- 
cal or Mechanical background. Permanent Post-War 
Program, Good Salaries and Advancement. Principal 
Industrial Cities. 


Address Box No. 1432, Power Plant Engineering, 
420 Lexington Ave., New York 17, N. Y. 











more torque for operating control con- 
tacts and other similar functions, espe- 
cially under conditions of poor line volt- 
age regulation. 

The stepping relays and the slide wire 
in the potentiometer circuit have heen 
enclosed in a dust-proof bakelite hous- 
ing, and a heavier power supply has 
been provided. 

Another change is that a standard cell 
type of manual standardizing circuit now 
replaces the voltmeter type originally 
supplied. 

The Model 431 Pyromaster uses the 
same basic principle as previous models, 
providing a self-balancing round-chart 
recording potentiometer that has no con- 
tinuously moving mechanical elements, is 
unaffected by vibration, and needs no 
lubrication. 


OBITUARIES 


William G. Irwin 


Wii1AM G. Irwin, chairman of the 
Board of Directors and founder of the 
Cummins Engine Co., Columbus, Ind, 
died suddenly on December 14 in In- 
dianapolis, Ind. He was 77 years old. 
Mr. Irwin was well known in industrial 
circles and was one of the important 
figures in the development of this coun- 
try’s Diesel engine industrv. 


E. F. Whitney 


Erte F. WuitNey, assistant district 
manager of the General Electric Co.’s 
East Central District for the past 14 
years, died in Cleveland, Ohio, on De- 
cember 12 following an illness of sev- 
eral months. 

Mr. Whitney was a native of Bleak- 
house Plantation, Miss., and had been 
associated with the company since 1907 
when he was graduated from the Massa- 
chusetts Institute of Technology. Dur- 
ing World War I he was a captain with 
the 29th Engineers overseas. 

Before coming to Cleveland in 1929 
to assume the position which he held 
until his death, Mr. Whitney was man- 
ager of the General Electric office in 
Portland, Ore., for six years. 


MANUFACTURERS’ 
PERSONALS 


The Philadelphia Gear Works has 
announced the following organization 
changes: James N. Morrell became 
Sales Manager — Limitorque Valve 
Control Division of Philadelphia Gear 
Works, Philadelphia, Pa. Thomas V 
Withington relinquished his position as 
Chief Engineer to become Assistant 
Sales Manager—Limitorque Division. 
William F. Plume succeeded Mr. With- 
ington as Chief Engineer. Robert E. 
Richards is appointed Assistant Chief 
Engineer. All have been associated 
with the company for some time. 

The appointment of James H. 
Jewell as assistant manager of indus- 
try departments has been announced 
by the Westinghouse Electric & Mfg. 
Co. Mr. Jewell, manager of the com- 
pany’s agency and specialties depart- 
ment since 1940, will continue to head 
that division. In his new position Mr. 
Jewell will supervise all activities of the 
industry departments except applica- 
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‘manufacture of Babcock & Wilcox Boiler 
Hikes — whether seamless or welded—is of major importance in this day 


of high-pressure, high-temperature boiler installations. Seamless tubes are 
produced by a piercing operation which also includes a forging action. 
The electric resistance method welds flat stock into tubes of uniform wall 


thickness, maximum strength and excellent finish. These characteristics of 
all B&W Tubes are your guarantee of SAFETY. 


ae WELDING PROCESS 
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THE BABCOCK & WILCOX TUBE CO. 


SEAMLESS TUBE DIVISION ® WELDED TUBE-DIVISION 
BEAVER FALLS, PA. ALLIANCE, OHIO 


TA-1274 
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Use this STEAM TRAP GUIDE 
in making postwar equipment plans 


Every sign points to a vital need for more economical 
postwar production. In considering plans for new 
steam using equipment, remember that more economi- 
cal production can be attained through selecting the 
right steam trap for that equipment. 


In making recommendation for new steam using 
equipment and traps, use the book, “How to Choose 
a Steam Trap,” as a guide. It shows you how to select 
the right steam trap for economical production from 
steam using units. It also describes SUPER-SILVER- 
TOP STEAM TRAPS, noted for their savings in 
fittings, time and work, because they 
can be installed as an elbow or straight- 
in-line. To help you with your postwar 
plans, we will gladly send you a copy. 


THE V. D. ANDERSON COMPANY 


1939 West 96th Street @ Cleveland 2, Ohio 











BACK THE ATTACK 
WITH WAR BONDS 











tion data and training and general con. 
tract, which will report direct to F. H. 
Stohr. 

The Engineer Company announces 
the appointment of George J. Zanke as 
District Manager in charge of sales for 
the Chicago territory. Mr. Zanke will 
be located at the same address, 330 
South Wells Street, Chicago 6, Ili. 

James A. Dwyer has been appoiited 
general manager of sales and branches 
of Crane Co. with headquarters in 
Chicago, Since 1917 when Mr. Dwyer 
joined the Crane organization, he has 
been successively estimator, salesman, 
chief clerk, branch sales manager, as- 
sistant branch manager, branch man- 
ager, and district manager. About a 
year ago he was made manager of 
branch houses, which responsibilities 
he will continue to assume in addition 
to his new duties as general manager 
of sales. 

Ralph H. Heberling, for the past 
two years assistant to the president in 
charge of manufacturing. on Jan. 1, 
1944, became vice-president of The 
Edward Valve & Mfg. Co., Inc., East 
Chicago, Ind. Mr. Heberling will con- 
tinue to supervise all manufacturing 
activities of the company. 

Leon R. Ludwig, formerly head of 
the company’s circuit breaker and pro- 
tective devices division, has _ been 
named manager of the motor division 
of the Westinghouse Electric & Mfg. 
Co. Mr. Ludwig worked with Dr. 
Joseph Slepian, associate director of 
the Westinghouse Research Labora- 
tories, to develop the Ignitron, a power 
tube which converts alternating cur- 
rent into direct current. He succeeds 
R. W. Owens, resigned. 

Fred G. Stebbins has been ap- 
pointed manager sales, capacitor sec- 
tion, and Edward V. Dillon is assistant 
manager sales, feeder voltage regula- 
tors, in the Transformer Division of 
the Central Station Divisions, General 
Electric Company. Mr. Stebbins suc- 
ceeds Charles F. Miller who will be 
senior transformer specialist for the 
New York District. Mr. Dillon’s posi- 
tion has just been created. 

E. Russell Bassett on January 10 
assumed his duties as manager of sales 
of the McClave Co. for the central 
Pennsylvania sales territory, with head- 
quarters at the main office, 751 Mill 
Street, Allentown, Pa. 

Ford Brown, assistant manager of 
the Blackmer Pump Co., Milwaukee 
Office, was transferred to Minneapolis, 
January 1, and now is in charge of 
pump and accessory sales in Minne- 
sota, North and South Dakota and 
Northern Wisconsin. 

Hardy has been appointed 
district manager of General Electric’s 
Central Station division, Cleveland, 
Ohio. Mr. Hardy succeeds the late 
Erle F. Whitney, who had been man- 
ager for 14 years. 

Roy E. Ward, district manager of 
The Austin Co. at Los Angeles since 
1925, and Frank W. Maynard, the com- 
pany’s district manager at Oakland, 
Calif., since 1937, have been named 
vice-presidents of this organization. 

W. S. Richardson, general manager 
of the chemicals division of The B. F. 
Goodrich Co., Akron, O., has been 
elected vice-president of the Hycar 
Chemical Co., which duties he will 
carry in addition to those with B. F. 
Goodrich. Mr. Richardson succeeds 
Raymond W. Albright who recently 
resigned to become vice-president an 
general manager of the Distillation 
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It looks too broad—as though the pen had picked up a piece 
of fuzz—but that's not why it's broad. The answer is, it is actu- 
ally SEVEN curves. Paper is scarce, and each chart, although 


checked daily, is being used for one week instead of one day. 


Still, the curve is flat, with no nicks, and it shows how closely 
a nine-year-old Foster 38-P6 Pump Governor is regulating dis- 
charge pressure on a duplex fuel oil pump, twenty-four hours a 
day, seven days a week. Furthermore, charts for other weeks 
tell an identical story, because this governor is the right size 
and type for the job, and it was properly installed. 


Your problem may be different. If it involves pressure or 
temperature regulation, however, you can be sure that there's 
a specific Foster Valve to give you equally satisfactory per- 
formance, because there's a Foster Valve for 
aioe Canin Sl Cans Gunning Hae every service requirement. And our engineers 


lation showing proper by-pass arrange- will be glad to help you get the right valve. 
ment—for full details see Catalog 70. 
Illustrated catalog on the complete Foster line, with many pages 
of useful engineering data will be sent if the request is made 


* BUY WAR BONDS x on company letterhead. Simply ask for Catalog 70. 


FOSTER ENGINEERING 


PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES... AUTOMATIC STOP AND 
CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... CO VY 4 
PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 
AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY YALVES...VACUUM 
REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY vaLves...sinens 111 MONROE STREET - NEWARK 1, N. J. 
2-FE-2 
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MURRAY TYPE UG 


Integral Geared Turbine 





% Murray Type “UG” Integral Geared Turbine consists 
of the Type “U” Mechanical Drive Turbine with integral 
single or double helical reduction gear. Turbine is sup- 
ported by the gear at the turbine shaft centerline thereby 
avoiding misalignment due to the heating of the turbine 
casing. 

View shows Murray unit equipped with variable 
speed direct acting oil pump governor, and extended 
low speed shaft with sheave for V-belt drive. Write for 
descriptive bulletin. 


OS yy, 
Wy MURRAY 
Y IRON WORKS COMPANY 


IN TORPORATED 1870 


ee Se cmon. IOWA 











PAPER PACKS A WAR PUNCH 


When the store clerk suggests you accept an unwrapped 

F . h purchase, cheer on the good work. For this is part of 
ig t a nation-wide drive to save paper, the precious wrapping 
paper, the precious paperboard needed by our Army 

W / and Navy to protect the ammunition, the weapons, the 
aste: food, the blood plasma which go to our fighting men 
overseas. Why not join in the drive yourself, help your 


local merchants to save paper, enlist your family in 
home paper-saving? 














Products, Inc., of Rochester, N. Y. Mr, 
Richardson entered the rubber indus- 
try in 1914 and joined The B. F. Good- 
rich Co. in 1926 on the staff of the 
works manager. In 1942 he was made 
general manager of industrial products 
and sundries sales division and earlier 
this year was named to head the com- 
pany’s chemicals. division. Hycar 
Chemical Co., organized in 1940 by the 
Phillips Petroleum Co. and The B. F, 
Goodrich Co., engages in the manufac. 
ture and sale of synthetic rubbers and 
is today the largest private producer 
of butadiene-type synthetic rubber in 
the United States. 

Westinghouse Electric & Mfg. Co. 
has announced the appointment of Her- 
bert L. Rawlins as manager of the Pro- 
tective Devices Engineering Depart- 
ment, replacing L. R. Ludwig, whose 
appointment as manager of the Motor 
Division was recently announced. Pre- 
viously Mr. Rawlins was assistant man- 
ager of Circuit Breaker and Protective 
Devices Engineering. Another ap- 
pointment was that of A. W. Hill, de- 
sign engineer, who now becomes man- 
ager of Power Circuit Breaker Engi- 
neering, also part of Mr. Ludwig’s 
former responsibility. 

Green has been named gen- 
eral assistant to the manager of Gen- 
eral Electric's motor division, accord- 
ing to a recent announcement. Mr. 
Green was graduated from Swarth- 
more College in 1924, and in August 
of that year he joined General Electric 
at Schenectady as a student engineer 
on the company’s test course. Since 
that time he has advanced through 
successive steps until in September, 
1943, he was given special assignments 
under the supervisor of apparatus pro- 
duction for the company, which posi- 
tion he held at the time of his appoint- 
ment. 


MANUFACTURERS’ 


Army-Navy “E” Award 
The Babcock & Wilcox Co.* 

Barberton Plant 
Kennedy-Van Saun Mfg. & Eng. Corp. 

Danville, Pa. 

The Maxim Silencer Co.* 

Hartford, Conn. 

H. K. Porter Co., Inc.* 

Pittsburgh, Pa. 

C. H. Wheeler Mfg. Co. 

Philadelphia, Pa. 

Maritime Commission “M” Award 
Homestead Valve Mfg. Co.* 

Coraopolis, Pa. 

The Marley Co., Inc., of Kansas 
City, Kansas, manufacturer of cooling 
towers and spray nozzles, has estab- 
lished a new divisional office at 2006 
Esperson Bldg., Houston, to provide 
immediate and direct sales and service 
coverage of the Texas Gulf Coast, 
Northwestern Louisiana and South- 


*Star added for sustained high achieve- 
ment in production of war equipment. 
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Stihing 


MAKES POSSIBLE 
GREATER FUEL ECONOMY 


Ever since water was first used as a heat transfer medium, the 
steam or water-deposited scales and sludges have presented a 
serious industrial problem. Today, through the application of 
chemistry, Dowell removes these deposits from heat exchange 
surfaces in a few hours’ time without dismantling the equip- 
ment. Important savings in fuel result—down-time is cut to 
a minimum—efficiency is improved—heat transfer is faster. 


The service employs mobile equipment, chemical solutions and 
trained personnel. It is designed to quickly dissolve and dis- 
integrate most scale and sludge deposits. 


This pioneer chemical service is successful in cleaning many 


~“ 


DOWELL 
INDUSTRIAL CHEMICAL 
CLEANING SERVICE 


Complete removal of water-deposited scale and sludge 
from a 1000 HP Steam Generator, such as the one pic- 
tured here, was accomplished in less than 24 hours with 
Dowell Industrial Chemical Cleaning Service. 


types and all sizes of industrial boilers, cooling jackets, @ ia Ln" 


economizers, condensers, feedwater heaters and water lines. Fi 


For details write or contact Dowell office in your locality. 
New York, 30 Rockefeller Plaza; Philadelphia, Girard Trust 
Bldg.; Cleveland, 2314 Terminal Tower Bldg.; Chicago, 
135 So. LaSalle; St. Louis, 2nd and Madison; Hbuston, 5315 
Lawndale Ave.; Kansas City, 3560 Broadway; Wichita, Union 
National Bank Bldg.; Mt. Pleasant, Mich.; Salem, II. 


DOWELL INCORPORATED, TULSA 3, OKLAHOMA 
Subsidiary of The Dow Chemical Company 


Ty dine y an, 
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ROTO Tube Cleaners 


help you to operate efficiently 
WITH REDUCED MANPOWER 


A great reduction in time and labor 
required to keep tubular equipment 
at top efficiency is possible with 
Roto Tube Cleaners. One-man op- 
eration, a Roto feature for many 
years, enables one man to clean 
tubes entirely by himself. This labor- 
saving feature also eliminates the 
time formerly wasted signalling the 
helper. A simple air valve on the 
motor does the job. Roto offers you 
a wide selection of dependable, 
powerful tube cleaners for every 
power plant requirement. 


The ROTO Company 


145 Sussex Ave., Newark I, N. J. 











OFFICIAL WAR MESSAGE NO. 12 


How to say “No” to Yourself 


When you’re tempted to buy something you don’t really need... 
remember all the things our boys are going without. It will help you 
go without, too. 

When you’re tempted to pay more than ceiling prices, or to patronize 
a black market, or to profit from the war in any way ... remember 
the sacrifices our men in uniform are making. It will help you make 
sacrifices, too. 

Remember that the only sure way to keep prices down is for you to: 
use it all, wear it out, make it do, or go without. Pay your debts. Pay 
your taxes. Buy more bonds and Smash the Axis! 











western Arkansas. The new office adds 
its increased facilities to those in Dal. 
las, Corpus Christi, San Antonio and 
El Paso where the company’s repre- 
sentation remains unchanged. Ray T. 
Jenkins, formerly in charge of the 
Tulsa divisional office, heads the Hous. 
ton division. Mr, Jenkins joined the 
Marley organization in 1933 and repre. 
sented the company in Dallas for three 
years before assuming direction of the 
Tulsa territory in. 1937. 


The Twenty-Seventh Annual Meet. 
‘ing of the National Association of Fan 
Manufacturers ‘was held in Detroit, 
Mich., on: January 19, 1944, at which 
time the following officers were elected 
for the ensuing year: C. T. Morse, 
President; J. M. Frank, Vice-Presi- 
dent; and L. O. Monroe, Secretary. 
Treasurer. 


Allen-Bradley Co., of Milwaukee, 
Wis., has recently appointed Rietze & 
Co., 1017 E. Broadway, Louisville 4 
Kentucky, as sales representative for 
electric controlling apparatus in the 
southern Indiana and western Ken- 
tucky territories. 


Kieley & Mueller, Inc., North Ber- 
gen, N. J., designers and manufactur- 
ers of automatic pressure and level 
control valves and equipment, has ap- 
pointed the F. L. Murdock Co., of 
Tulsa, as exclusive sales representa- 
tives for the State of Oklahoma, and 
Daniel Orifice Fitting Co. of Houston 
for the States of Texas and Louisiana. 


The Lincoln Electric Co. has an- 
nounced the appointment of R. H. 
Davies as welding engineering repre- 
sentative in Washington, D. C. He 
will be located at 410 Hill Building. 
Mr. Davies is an industrial engineer, 
having received his college education 
at the University of Minnesota after 
which he was employed by The Lock- 
heed Aircraft Corp., later with North- 
rop Aircraft, Inc., and Henry J. Kaiser. 


W. C. Carter, president of Link- 
Belt Co., Chicago, has announced the 
election by the Board of Directors, of 
Hard vice-presidents, effective Jan. 1, 


E. L. Berry, vice-president and gen- 
eral manager of Link-Belt Ordnance 
Co., has been elected vice-president of 
Link-Belt Co., the parent organization. 
Mr. Berry, who began his Link-Belt 
career in 1914, has for many years de- 
voted his time particularly to_matters 
of production and personnel. His new 
headquarters will be at the companys 
general office, 307 N. Michigan Ave, 
Chicago. 

Richard F. Bergmann, company 
chief engineer, has been elected a vice- 
president of Link-Belt Co., with head- 
quarters at the company’s gener 
office, Chicago, as heretofore. Mr. 
Bergmann came to Link-Belt in 1924, 
through the purchase of Howe Chain 
Co., Muskeeron, Mich. ; 

John E. Martin has been appointed 
manager of Link-Belt Ordnance Co. 
with headquarters at the plant. Mr. 
Martin started his Link-Belt career in 
1927, and since Pearl Harbor has beet 
assistant to Brigadier General G. 
Wells, War Dept., Washington, D. © 


Eshelman & Potter, Birmingham. 
Ala., and Charlotte, N. C., have been 
appointed representatives of The Ed 
ward Valve & Mfg. Co., Inc., for the 
Southeastern United States. The a? 
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AP, this Tri-Clad : splash- 
every day a the plant | 
e, frame and end _ 


‘Hot Box’ at 100% humidity 


tests TRI/CLAD motor protection 





Here is one of the many development tests 
which helped to prove the extra stamina engi- 
neered into the Tri-Clad design. In the bottom - 
of this moisture box, just below the motor base, 
two inches of water was maintained at 212 F. 
The cover kept the humidity within the box at 
100 per cent. By operating motors in this at- 
mosphere to the breakdown point, G. E. got the 
low-down on the coil insulation’s moisture re- 
sistance. Tri-Clad motors, in both open and 
splashproof construction, showed up unusually 
well in this extra-severe test. General Electric 
Company, Schenectady, N. Y. 


$ 


| TRI/CLAD 
GENERAL & ELECTRIC TRIICLA 


Every week more than 192,000 G-E employees purchase more than a million 
; dollars’ worth of War Bonds. eng 
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QUIMBY 
PUMPS 


QUIMBY PUMP 
—— COMPANY 


QUIMBY INCORPORATED 
PumMmPS 


pipelines look like this..? : 
Unretouched photo shows 
how clogged pipes cut the 
efficiency in your plant. 
Haering Organic Glucosates 
will remove this scale and 
prevent further deposition. 


Write for the 
full story 


oye Wa re 


We 
' Read 
Consultants ~ be Water 


D. W. HAERING & CO., Inc. 


GENERAL OFFICES: 
205 West Wacker Drive Chicago, Ill. 


pointment puts the wide experience of 
a veteran power engineering organiza. 
tion at the disposal of steel valve users 
of the Southeast. The Edward terrj- 
tory covered by Eshelman & Potter 
includes North Carolina, South Caro- 
lina, Georgia, Florida, Alabama and 
eastern Tennessee. Principal execy- 
tives of the Eshelman & Potter firm 
are Joseph W. Eshelman, who directs 
the Birmingham, Ala., office and James 
Potter, who heads the Charlotte, N. C., 
office. 


Manufacturing operations are being 
established by the B. F. Goodrich Com- 
pany in DuBois, Pa., according to a 
recent announcement by T. G. Graham, 
vice president. 

he newest production unit will 
manufacture products in which rubber 
and textiles are employed. A. J. Baker, 
manager of Akron factory employ- 
ment, will be plant manager in DuBois. 
B. F. Goodrich recently announced the 
decision to build a new tire manufac- 
turing plant in Miami, Okla., and con- 
struction work will start soon. 


Simplex Valve & Meter Co., Phila- 
delphia, Pa., has announced the ap- 
pointment of the following sales rep- 
resentatives in the territories desig- 
nated: Carl F. Noel, 428 13th St., Oak- 
land 12, Calif., covering Northern Cali- 
fornia and Southern Oregon; Case 
Eng. Co., 457 N. Kingshighway, St. 
Louis, Mo., covering Southern Illinois 
and Eastern Missouri; R. S. Stover, 
212 Kresge Bldg., Marshalltown, Iowa, 
covering Nebraska and Iowa; “Jim” 
Clark Agency, 245 E. Keefe Ave., Mil- 
waukee 12, Wais., covering Wisconsin 
and Minnesota; and R. O. Luchten- 
berg, Box 65, Columbus, Ohio, cover- 
ing Southwest Ohio. 


Builders Iron Foundry, Providence, 
R. I, and Omega Machine Co. of 
Kansas City, Mo., announce a consoli- 
dation whereby the latter becomes a 
wholly owned subsidiary of Builders 
Iron Foundry. L. E. Harper continues 
as president and director of Omega 
and the company will continue at its 
present address, 3409 East 18th Street, 
Kansas City. 

Builders Iron Foundry was estab- 
lished in Providence in the year 1820. 
Builders’ comprehensive line of flow 
meters, controllers, gages, etc., is now 
distributed by Builders-Providence, 
Inc., a division of the parent company. 

The Omega Machine Co., estab- 
lished in Kansas City in 1928 by E. E. 
Harper, has developed a line of related 
products including both volumetric and 
gravimetric dry feeders and continuous 
lime slakers. Under the leadership of 
L. E. Harper, Omega has made note- 
worthy strides, and today its feeders 
for the feeding of granular and _pow- 
dered dry materials such as activated 
carbon, soda ash, lime, and the like are 
standard equipment in water and sew- 
age plants and for many industrial ap- 
plications. ; 

This merger brings together Build. 
ers-Providence, Omega and Builders 
associate company Proportioneers, Inc., 
three organizations, each a specialist 
in its own field. Proportioneers, as 
engineers and manufacturers, produce 
a complete line of liquid chemical feed- 
ers employed in the treatment of water 
and sewage, as well as proportionins 
devices for industrial process blending 
and treating. 

Young Radiator Co. announces the 
appointment of the W. P. Nevins Co. 
as sales and engineering representative 
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If you are a turbine man, you will find 
this book one of the best investments 
you have ever made. 
satisfaction to have your own ideas 
confirmed and amplified by an author- 
itative book. MODERN TURBINES is 


Now in Book Form! 
The FACTS You Want On 


Edited By LOUIS E. NEWMAN, Turbine Division 
Ceneral Electric Co., Schenectady, N. Y. 


175 Pages 
Illustrated 


Written By LOUIS E. NEWMAN 


ALLEN KELLER 


$2.30 


JOHN M. LYONS 


A LAWRENCE B. WALES 


Prepared for 


—ALL with the General Electric Company 


Engineers interested in the Specification, Selection, Application and Operation of 


Steam Turbines 


Men who work with Turbines want the 
facts. And they're not given to praising, 
much less over-praising, azy book unless it 
has been of real value to them. Yet here are 
some voluntary expressions of highest approval 
of MODERN TURBINES: 


“I consider_your turbine material and related 
articles on generators to be the finest work ever 
printed on power plant equipment.” 


"Your work contains the only information to be 
found here which mentions these limitations (of 
extraction and non-condensing turbines.)” 


“The finest discussion of steam turbines that I 
have seen for some time.” 


“Besides clearing up the ‘fog’ generally sur- 
rounding turbines, MODERN TURBINES is 


presented in most interesting form.” 


“Some of the methods suggested (for steam tur- 
bine calculations) are still unknown to many 
engineers.” 


This material was originally presented as 
a series of articles in Power Plant Engineer- 
ing. It has been expanded, carefully edited 
and arranged for book presentation, with 
charts and drawings greatly improved. This 
makes available a valuable reference and 
instruction book. Any type of information 
can be located at once by means of the 
carefully prepared index. 


Also included are these helpful practical features and labor- 


saving suggestions: 


© How to arrive at a method that works for rejuvenating worn-out turbines. 
® How to effect real savings with low-pressure turbines. 

® How to solve ticklish problems of heating and ventilation. 

® How to lay out a new power plant, or recondition an old one. 


© How to select a turbine for specific needs. 
® How to simplify involved calculations. 


PSS SS SSS SSS SSS SS SS SSS SSS esse ease ese 


ON APPROVAL COUPON 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue, New York 16, N. Y. 


Please send me a copy of MODERN TURBINES on ten days’ approval. 
the end of that time, if I decide to keep the book, I will remit $2.50 plus 
postage; otherwise 1 will return the book postpaid. 


It is always a 
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* Star Performers 


IN MANY OF AMERICA’S BIGGEST 


NICHOLSON 
PISTON-OPERATED 
STEAM TRAP 


Skillfully designed to 
drain and discharge 
enormous quantities of 
water, dirt, boiler com- 
pound, scale and other 
foreign matter removed 
from steam by purifiers. 
Also recommended for 
separators, heaters,head- 
ers, long pipe lines, and 
wherever an extra-large 
capacity trap is re- 
quired. For pressures to 
650 Ibs. Non-collapsible 
chrome-nickel steel float. 
Vital working parts of 
stainless steel. 


Canstog vo. oa7 W. H. NICHOLSON & CO 


WAR PLANTS 


NICHOLSON 


COMPRESSED AIR 
TRAP 


NICHOLSON "Model JR" 
Compressed Air Traps are spe- 
cially designed to provide long, 
trouble-free service in auto- 
matically draining air tanks, 
separators, receivers, after- 
coolers, etc. Water-sealed dis- 
charge valve, welded stainless 
steel float. Large capacity, 
pressures to 200 pounds. In- 
termittent discharge. Bulletin 
No. 341. 


NICHOLSON 


WEIGHT-OPERATED 
STEAM TRAP 
Suitable for draining all 
types of equipment uti- 
lizing, storing or condi- 
tioning steam, air or 
gasoline, such as Sepa- 
rators, Line Purifiers, 
Water Heaters, Tanks, 
Gasoline Accumulators, 
Superheated Drains, Tur- 
bine Throttle Valve Drips, 
After Absorbers, etc. 
For pressures to 1500 Ibs. 
at 1000 degree maxi- 
mum temperature. All 
valves, seats and work- 
ing parts are of stain- 
less steel for long trou- 

ble-free operation. 


* 


160 Oregon St. 
® Wilkes-Barre, Pa. 











Where Cau? Use 
S-P UNIT PULVERIZERS? 


Weth 








in the Chicago territory. The W. P. 
Nevins Co. will provide a complete 
sales and engineering service on the 
line of Young heat transfer products. 

Retirement of Miss Sarah M. Sheri. 
dan, vice-president of Detroit Edison, 
and for many years its sales manager, 
has been announced by Alfred C, Mar- 
shall, president. While Miss Sheridan 
will not formally retire until March, 
1944, she turned over her duties and 
responsibilities to the organization she 
has built at the beginning of the year, 
Angus D. McLay is now responsible 
for the sales department, having been 
appointed sales manager in 1938 and 
elected a vice-president in September, 
1943. Roy T. Duncan is commercial 
superintendent of the sales department, 
the announcement said. 

The Titeflex Metal Hose Co. of 
Newark, N. J., will hereafter be known 
as “Titeflex, Inc.” The change of name 
has been made with the realization that 
the former name is no longer descrip- 
tive of all the products manufactured 
by the company. After the war, this 
will be even more true. as the company 
anticipates the manufacture and sale of 
a broader line of products to a wide 
range of industries, 

Announcement has recently been 
made that the exclusive manufacturing 
and service rights of the steam damper 
control, the over-fire control and the 
cam valve control for steam boiler 
regulation have been bought by the 
newly formed A-Jacks Automatic Reg- 
ulator Co., 14 North Clinton St., Chi- 
cago 6, Ill, from the National 
Regulator Co., a division of Minneap- 
olis-Honeywell: Regulator Co. These 
controls were known as A-Jacks Con- 
trols for more than 20 yr. The controls 
were more recently known as a part 
of the Brown Automatic Boiler Regula- 
tion System and were sold, engineered 
and serviced by the Brown Instrument 
Division of Minneapolis-Honeywell 
Regulator Co. Plans are under way 
for increasing nationwide distribution. 


NEWS FROM 


Water Tube Boilers 
Continuous Oil Stills 
Batch Type Oil Stills 
Reverberatory Furnaces 
Sewage Sludge Dryers 
Bone Charcoal Kilns 


H. R. T. Boilers 

Wood Refuse Furnace 
Tar and Pitch Stills 
Rotary Kilns or Dryers 
Shaft Lime Kilns 

Brick Kilns 


THE FIELD 


Midwest Power 


Conference 


‘‘PowER Brines Victory’ is 
the theme upon which the seventh. 
annual Midwest Power Confer- 
ence will be arranged by [Illinois 
Institute of Technology. The con- 
ference will be held April 13 and 
14 at the Palmer House in Chicago 
and will emphasize both war and 
postwar power problems. 

Preliminary plans for the meet- 
ing have been announced by Stan- 
ton E. Winston, acting head of the 
mechanical engineering department 
at Illinois Tech and director of the 
conference. The tentative pro- 
gram, which already includes 20 
topies, will revolve around the fol- 
lowing nine sessions: the opening 
general meeting, three electrical 
meetings, power plant practice, m- 




















@ The application of Sims-Pettibone pulverizer units is broad. 
You may be most interested in boiler applications, but to know 
that $-P pulverizers have such wide use is to know that you get 
the resulting experience gained through twenty-nine years in the 
design, installation and operation of pulverized coal burning 
equipment. Write for booklet. 


CO., ERIE, PA. 


Oil COOLERS OIL FILTERS OIl HEATERS FEED WATER HEATERS 


STORAGE WATER HEATERS UNIT 


HEAT EXCHANGERS 


STEAM SEPARATORS PULVERIZERS 





February, 1944 — POWER PLANT ENGINEERING — Chicago, Ill. 








KELLOGG Solves The Most 


Complex Piping Design Problems 


Tre Kellogg Scientific Method of Determining Mo- 

ments and Forces Electrically has solved many of 
todays most complex and highly specialized temper- 
ature and pressure problems. Prefabricated assem- 
blies designed by this scientific method are installed 
in public utility, process and marine power plants. 


When intricate piping problems arise consult Kellogg 
regarding this scientific method. 


= KELLOGG 


““Masterflex’’ Prefabricated Piping Systems * ““Masterweld”’ pressure vessels 
for Power, Refinery and Chemical Industries. Heat Exchangers. Pyrolytic and 
Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation, Alkylation, 
Desulphurization. Thermal and Catalytic Polymerization Units - JUIK Processes 
for Lubricating Oil Plants. Plastic Refractories ° Radial Brick Chimneys. 


THE M. W. KELLOGG COMPANY | 
JERSEY CITY, NEW JERSEY + 225 BROADWAY, NEW YORK 7, N. Y. 
Representatives: LOS ANGELES: 609 SOUTH GRAND - TULSA: PHILTOWER BLDG. 
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ECLIPSE METAL HOSE 


Its deep, parallel sidewall corrugations combine maximum flexibility 
with lasting toughness—makes Eclipse Seamless Metal Hose the 
logical low-cost material for Diesel exhausts and for handling all 
kinds of liquids or gases where vibration and expansion are present. 


Eclipse Metal Hose withstands high pressure and temperatures. 
Monel hose is stocked in sizes %4 in. to 2 in. I.D.; steel hose can 
be produced up to 40 in. I.D. Write us about your problems of 
conveying non-solids, non-abrasives. Ask for descriptive bulletin. 


THE /NV/S/BLE CREW 


Dept. 19—Phila. Div.—Philadelphia, Pa. AVIATION CORPORATION 











DO YOU HAVE “Constipated” 





BINS? 


Like these? 
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SYVTROWV 


“Pulsating Magnet” 








100 ton bins. 
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ELECTRIC VIBRATORS 


MAKE STUBBORN, WET COAL 
FLOW FREELY 
THRU BINS, BUNKERS & CHUTES 


Eliminate Arching and Plugging 


3600 powerful "“Electronic-Controlled" vibrations per 
minute break down arching and plugging—assure a steady, 
free flow of coal, to pulverizers, stokers, etc. 

8 models - - from a little 4 lb. size up to big 500 Ib. 
sizes, with capacities of from | cu. ft. hoppers up to big 


Operate from 110 volts, 220 volts or 440 volt AC current. 
Write us about your problem 


SYNTRON CO., 494 Lexington, Homer City, Pa. 











dustrial power plants, plant main. 
tenance, fuels and Diesel power, 

Keynote speaker will be Alex D, 
Bailey, assistant to the vice-presi- 
dent of Commonwealth Edison (Co, 
in Chicago. He will speak on ‘‘ Post. 
war Planning of the Nation’s 
Power Supply.’’ 

J. A. Krug, director of the office 
of war utilities of the War Pro- 
duction Board in Washington, 
D. C., will be the featured speaker 
at the All-Engineers’ Dinner, an- 
nual social highlight of the confer- 
ence. 

Approximately twenty-five 
other power authorities will ap- 
pear on the program. 

As in former years, the Amer. 
ican Society of Mechanical Engi- 
neers and the American Institute 
of Electrical Engineers will each 
sponsor a conference luncheon. 
Speakers will be B. W. Clark, vice- 
president in charge of sales, West- 
inghouse Electric and Mfg. Co., 
East Pittsburgh, Pa., and Dr. C. 0. 
Dohrenwend, chairman of engi- 
neering mechanics research at the 
Armour Research Foundation at 
Illinois Tech. 

Schools working with Illinois 
Tech in sponsoring the conference 
include: Iowa State College, Mich- 
igan State College, Northwestern, 
Purdue, Iowa, Illinois, Michigan 
and Minnesota universities. 

The eight engineering societies 
included in the planning and spon- 
soring are: Chicago sections of the 
American Institute of Chemical 
Engineers, American Institute of 
Electrical Engineers, American In- 
stitute of Mining and Metallurgi- 
eal Engineers and American Soci- 
ety of Mechanical Engineers; IIli- 
nois sections of the American 
Society of Civil Engineers and the 
American Society of Heating and 
Ventilating Engineers; Western 
Society of Engineers; and the En- 
gineers’ Society of Milwaukee. 


Hugh Thuerk Is New 
President of 
N.J.P.&L. Co. 


At A MEETING 
of the board of di- 
rectors of the New 
Jersey Power & 
Light Co., Hugh 
Thuerk was elected 
president and a di- 
rector of that com- 
pany. Mr. Thuerk’s 
headquarters will 
be at Dover, N. J., 
the principal office 
of the. company. 
He was formerly 
president of the 
Bradford Electric 
Co., which was re- 


Greystone-Stoller Photo 
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Silo System 
































Both coal and ashes are handled here. 
Coal may be diverted to ground storage 
through an auxiliary spout. Ashes are dis- 
charged to the ashes section of the silo by 
mag of a control gate and independent 
spout. 


... Coal And Ashes 

















Another typical silo installation 
handling coal only, but without 
auxiliary ground storage. Coal 
from the live storage hopper in the 
silo is spouted directly to pulver- 
izers located inside the building. 





ASHES HANDLING SIMPLIFIED 


Combines Supply and Handling 


Functions in One Compact 
Economical Unit 


Usually silos are located adjacent 
to the boiler house but constructed 
independently, and equipment 
within the boiler house consists 
entirely of means for distributing 
the coal. Frequently a single spout 
from the silo is all that is needed. 
Silos may be designed for normal 
storage requirements or equipped 
with an auxiliary spout to provide 
additional outside reserve storage 
when desired. This system may be 
arranged to store both coal and 
ashes. The installation shown 
above handles coal only, supplying 
the boiler house from active and 
reserve storage within the silo and 
storing out additional ,reserve 
ground storage. A traveling weigh 
larry receives coal from the live 
storage hopper of the silo and dis- 
tributes it to the stokers. Talk 
over your problems with our ex- 
perienced engineers. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, 
Dallas 1, Minneapolis 5, San Francisco 24, 
Toronto 8. Offices, warehouses and distrib- 
utors in principal cities 

9190A 


Handling Equipment 





CONVEYORS - ELEVATORS - SKIP HOISTS - CRUSHERS - LARRIES - SCREENS 
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cently merged with the Pennsylvania 
Electric Co. 


After graduation from Purdue Uni- 

SWARTWOUT EQUI PMENT assures you versity, Mr. Thuerk was engaged as mer- 

a , /) — —— ng ba Electric 

Light an ower Co., ean, N. Y, 

Super Safe ty and erko TNGACE Later he became commercial manager of 

2 d d h : : the ——— arp Corp. at Ridgeway, 

. Pa. He left Ridgeway to accept a posi- 

In your reducing and desuperheating station soa with the Ee tae ee 

Pa., as special engineer and successively 

held the positions of manager and direc- 

tor of sales and manager of operations 
with that company. 

Later, Mr. Thuerk was a member of 
the staff of the Atlantic Utility Service 
Corp. of New York City. Before com- 
ing to New Jersey Power and Light Co,, 
he was president of Bradford Electric 
Co. of Bradford; Pa. 

Mr. Thuerk has been active in the 
Edison Electric Institute and is at pres- 
ent chairman of the Post War Planning 
Committee of that organization. 


New List of Standards 


You get efficient uniform control, and safety 28 THE AMERICAN STANDARDS Assoct- 
featurés which guard your plant against ac- ; : ; ATION, 129 W. 39th St., New York City, 
cidents and delays, when Swartwout handles 2 “ announces the publication of its new list 
your entire job of temperature and pressure 1 of standards. More than 600 standards 
reduction. When writing for information give are listed, of these 64 have been ap- 


. proved or revised since April, 1943, when 
details of your problem. THE SWARTWOUT CO., the last price list was printed. The 


18511 Euclid Ave., Cleveland 12, Ohio standards cover specifications for mate- 
rials, methods of tests, dimensions, defi- 
nitions, of technical terms, procedures, 
and other pertinent engineering data. 


POWER PLANT One important phase of the work 


_ up — the 25 years that the 
as been in existence, is in the 
EQUIPMENT field of safety engineering. The new list 
. includes 95 safety standards. 

Since the war, the ASA has been 
working very closely with government 
agencies and with the armed services to 
provide specifications for certain of the 
— eons our ie effort. 

* ° ecause these standards are developed 

In Cooperation With through an accelerated procedure, they 
are designated as American War Stand- 
ards. These are listed separately, and 
THE POST OFFICE to date, there are 40 already completed 
and many more under development. 

These war standards have been produced 
. AP in the field of safety work, machine tools, 
. .. we will appreciate it if quality control, photography and radio, 


you will add our new zone just to mention a few. Every govern- 
ment order is based on specifications: 


iS WAITING FOR YOU number (4) to all mail ad- standards are used to accelerate produc- 


: tion, conserve materials, maintain a bal- 
This NEW book contains information of compe dressed to us, as shown be- pas between ‘quality at i peice co 
and value to every power plant engineer an Z * ! N t . 
laboratory technician. It contains an under- low: simplify ren at ek and sy 
standable discussion of the importance of pH, contracting. ot t em are designe 0 
chlorine and phosphate control, their application relieve shortages of time, material and 
to boiler water, water purification, etc. It gives & E R b L T man-power. 
authoritative recommendations for accurate con- ’ A In each case, the standards approved 
trol as applied to 34 widely varied industries... by the ASA represent general agreement 
ane pe er oi ges Aya ” E N G j N J e R é N G on the part of the maker, seller, and user 
sin einige ‘. i groups as to the best current industrial 
Ge ger ony 5 eS ee ractice. More than’ 600 organizations 
reference purposes. Ask your dealer or drop 53 W. Jackson Bivd. se talew ontt a thik eal gi 
a postcard to the manufacturer. ty 4 
TAYLOR — Chicago 4, Illinois Pe) 0 ee 
COMPAR @ ymp 


ATORS are oo’ Rubbers and Plastics 


easy to use, ‘ ' i by 
pend eee : As you know, the new Post Office ForRTHCOMING MEETINGS of the Amer 


- ° : ican Society for Testing Materials will 
can eo —— zone delivery ‘system has been feature two extensive technical sympo- 
ciate adopted to expedite the delivery é poner one eae ek the ,spoticationsly 

P e ° ° e synthetic rubbers, the other on plastucs. 
Oe TAN DE AGAINST FADING. of mail. Simple in operation, its The discussion on rubber will be held 
success depends on the cooper- during the ASTM spring meeting m 

° P ‘| P Cincinnati on March 2 (Hotel Nether- 
W. A WV ake) CO. ation of all mailers. land Plaza), with morning and — 
De Since: OR 4, MD noon sessions. The Symposium on Flas- 
Gon ones tics is to be held in Philadelphia m 
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GRINNELL COMPANY, INC., PROVIDENCE 1, R. I. 
Please send me a copy of the Data Book checked. 
. (0 Prefabricated Piping (J Constant-Support Hangers 
(1) Pre-Engineered Spring Hangers 
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ARMOR-CLAD 


How it protects against flame, 
slag, and gas penetration, 
spalling, and premature fur- 
nace breakdown. 


How its exclusive step-up prin- 
ciple protects against exces- 
sive temperature damage up 
to 3900 deg. F. 


How it is adapted to all types 
of furnaces, Boiler, Metallurgi- 
cal, and to all fuels, Coal, Gas, 
Oil, or any electrically oper- 
ated units. 


How it greatly expands the life 
of your furnace linings, Baffles 
me Impingement areas. 


Why it is in successful use in 
so many of the foremost Indus- 
trial and Metallurgical Plants, 
in the Army and Navy and 
Maritime Commission ships 
wherever America's Furnaces 
are on the Firing Line. 


Ask for 


descriptive booklet and 
an ARMOR-CLAD Coated 
Brick for your own test. 
Mail this coupon today. 


@ 


ARMOR-CLAD 
COMPANY 


39 HYATT AVE,, NEWARK, N. J. 


' 

; Yes, I would like to receive your 
s booklet on furnace wall coatings and 
a sample brick which has been coated 
with Armor-Clad. 


' 
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‘ 
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two sessions the evenings of February 
22 and 23, the first session at the Frank- 
lin Institute, and the second on February 
23 at the Benjamin Franklin Hotel. 
Many outstanding leaders in each field 
will participate. 

Persistent demands from users of rub- 
ber products for authoritative technical 
data and information on the application 
and uses of synthetic rubbers led active 
people in the Society to suggest this 
symposium as a feature of the spring 
meeting. Under the chairmanship of 
Arthur W. Carpenter, manager of test- 
ing laboratories, The B. F. Goodrich Co., 
and secretary of the society’s committee 
D-11 on Rubber Products, a symposium 
committee has developed two technical 
sessions in which prominent authorities 
in their respective fields will participate. 

Except in so far as necessary for 
background information the authors do 
not plan to deal with the chemistry or 
manufacture of the crude synthetics, but 
instead will give latest information on 
properties of materials, and other fea- 
tures that would be of concern especially 
to those who are using the synthetic 
rubber products. 

The symposium on plastics, with 
many leading technical people in the 
industry participating, was arranged by 
the ASTM Philadelphia District Com- 
mittee under the chairmanship of F. G, 
Tatnall, Baldwin-Southwark Division, 
The Baldwin Locomotive Works, in 
connection with the meetings (February 
21 to 24) of Committee D-9 on Elec- 
trical Insulating Materials, and D-20 on 
Plastics. There had not been a sym- 
posium in ASTM on this subject since 
the one in Rochester in 1938. Mean- 
while, there have been very notable de- 
velopments in the field, and Committee 
D-20 on Plastics has issued a large num- 
ber of tests and specifications. A  fea- 
ture of the symposium will be the pres- 
entation by Dr. G. M. Kline, National 
Bureau of Standards of information and 
data furnished by seven technologists 
covering salient features of leading plas- 
tic families. 

The Society is planning to issue the 
symposiums in the form of bound pub- 
lications. 


Buffalo Rapids Irrigation 
Project to Cost $1,628,000 


BurEAU OF RECLAMATION, Denver, 
Colo., plans to begin work soon for 
completion of second unit of Buffalo 
Rapids irrigation project in vicinity of 
Fallon, Mont., following recent approval 
of program by President Roosevelt. It 
is expected that WPB will issue pri- 
ority rating at early date. Work will 
be concentrated largely on Fallon divi- 
sion, to include construction of a large 
pumping station at that point, with 
motor-driven pumping machinery, con- 
trols and auxiliary equipment. Anothe. 
smaller pumping plant will be located 
at Dobson, near Malta, Mont. A total 
fund of $1,628,000 has been authorized 
for project, which will irrigate about 
11,600 acres of land. 


Municipal Power 
Project at Madison, Wis. 


City Councit, Madison, Wis., is ar- 
ranging a referendum at election to be 
held April 4, for approval of establish- 
ment and operation of a municipal 
power plant. At the same time, citizens 
will be asked to approve a bond issue 


COMPLETE [— 


ENGINE 


ALARM 
SYSTEMS 


TYPE M 


CONTACT 
MAKERS 


Pressurestatic or Thermostatic Con- 
tact Makers for lubricating-oil or 
circulating-water systems for all 
types of stationary or mobile equip- 
ment. 


Now available in sheet-steel housing 
to avoid critical materials. 


Can be supplied with complete in- 
dicating system. 





ALARM 
SYSTEM 


TYPE M-3B 


Complete alarm system consists of 
Type M-3B combination pressure 
control, junction box and visual in- 
dicator, together with Type M Ther- 
mostatic Contact Maker, and signal — 
howler. 


WATER- AND 
WEATHER-TIGHT 











TYPE C 
CONTACT MAKERS 
Where Contact Maker 
is exposed or must be 
waterproof, Type © 
Pressurestatic or Ther- 
mostatic is recom- 


dad 














SB 
Manufacturers of engine alarm sys- 
tems, annunciators, marine and in- 
dustrial instruments. Write for speci- 
fications. 


VIKING INSTRUMENTS, IE 


410 Fairfield Ave., 
Stamford, Conn. 





Telephone 4-7475 
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BOILER WATER CONDITIONING 


WITH % PROPURTIONEEHS 7% EQUIPMENT 
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ac 2400 Feeding OF PHOSPHATES 


manufactures a full line of Differential set up by flow through Venturi Tube @ or Orifice Plate 
proportioning equipment for causes transmitter b to send electrical signals whose duration 
constant rate or flow respon lengthens with increasing flow. Instantaneous and total flows, to- 
sive feeding of chemicals for gether with permanent records, are supplied by Chronoflo Receiver 
water conditioning in a wide c. Timer d receives signals from transmitter and, after reaching pre- 
range of capacities, engi- determined total, energizes adjustable timer @. Thereupon Adjust- 
neered to fit specific applica- O-Feeder f injects chemical and, when timer @ reaches preset point, 
tions such as phosphate feed- 3-way valve g shuts off chemical h and admits flushing water. After 
a further interval timer resets and Adjust-O-Fi eeder stops until next 


HH 
ing, oxygen removal and Pp 
feeding cycle is initiated. 


correction. 
For further information 
send for Bulletin 1100 


7o PROPORTIONEERS. INC. % 


WRITE TO %PROPORTIONEERS, INC.%,, 46 CODDING STREET, PROVIDENCE 1, RHODE ISLAND 
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Keep Bricks New 


with 


BRICKSEAL 


Highly-glazed—Vitrified 
Monolithic Coating 


Simply brush or spray Brickseal over 
your refractory lining, and start boiler 
operation at once. Furnace heat vitri- 
fies Brickseal permanently into all 
pores, cracks and joints, binding the 
bricks with a highly-glazed, monolithic 


coating, impervious to slagging, clink-. 


ering, corrosive vapors, flame abrasion 
and air infiltration. 


Sudden temperature changes cannot 
crack or loosen Brickseal because it 
remains semi-plastic until boiler cools. 
Brickseal costs only a fraction of a re- 
line job, and assures long, efficient, 
trouble-free boiler operation. Write 
now for sample or Brickseal engineer. 


BRICKSEAL 


REFRACTORY CO. 


29 CLINTON ST., HOBOKEN, N., J 





of $11,500,000, of which $11,000,000 will 
be used for purchase of local power 
plant and properties of Madison Gas & 
Electric Co. Of remainder of fund, 
$363,000 will be used for extensions and 
improvements in generating station, trans- 
mission and distributing lines, and $137,- 
000 to cover other expenses in connec- 
tion with acquisition and transfer. Plans 
now under way provide for a postwar 
development project at plant, with in- 
stallation of a new 25,000-kw turbine- 
generator unit, boiler and auxiliary equip- 
ment, estimated to cost approximately 
$700,000. Also for new transmission and 
distributing lines, with service connec- 
tions and other operating facilities. Fund 
of about $200,000 will be appropriated 
for latter work, including extensions and 
replacements in gas distribution lines. 


Central States Electric 
To Expend $1,000,000 
At lowa Falls 


- CentRAL States Exectric Co., Cedar 
Rapids, Iowa, has secured a renewal of 
franchise at Iowa Falls, Iowa, for light 
and service for a period of 20 yr, and 
in accordance with agreement made with 
municipality, will carry out an expan- 
sion and improvement program to cost 
about $1,000,000. Work will include ex- 
tensions in local steam-electric generating 
station, with installation of additional 
equipment; additions in transmission and 
distributing lines, power substations, 
service connections and other operating 
facilities. Project will be arranged as 
a postwar development. 


U. S. Rubber's Expansion 


Program 

Tue UNITED STATES RusBer Co. is 
expanding production facilities of four 
major tire plants, according to an an- 
nouncement from Herbert E. Smith, pres- 
ident. These plants are located at Chic- 
opee Falls, Mass.; Eau Claire, Wis.; 
Detroit and Los Angeles. 

More than $25,000,000 will be spent 
by the company to increase the output 
of these plants. When the expansion 
program is completed in the latter part 
of 1944, the production of tires, in point 
of tonnage, will be increased more than 
30 per cent above that of any previous 
time. 

A large part of the company’s invest- 
ment will bé used to reconvert the Eau 
Claire Ordnance Plant from the making 
of ammunition to tire production. Pre- 
viously known as the company’s Gillette 
tire plant, it was taken over by the 
Government at the time of conversion 
to ordnance, with the rubber company 
continuing to operate it for the Govern- 
ment on a contract basis. Additional 
buildings will be erected and new equip- 
ment installed throughout to make it 
one of the most modern tire-building 
plants in- the country. Large sized tires 
will be produced in this plant for the 
duration. The first is expected to be 
produced by late Spring. Capacity will 
be reached in the latter half of 1944. 

At the Chicopee Falls plant the com- 
pany is adding several buildings. When 
this work is completed, this plant will 
be the largest producer of truck tires 
east of the Alleghenies, and its total tire- 
building capacity will virtually double 
that of pre-war time. Present plans call 
for completion of construction by late 
Spring and capacity production in the 
second half of the year. 





Your Piss 


m3 
POWER 


stats with 
OAKITE 
CLEANING 


. » » Fast Way to 
Descale and Clean Your 
Surface Condensers 


When lime-scale or oil deposits 
accumulate on surface conden- 
ser tubes the inevitable result 
is lower operating efficiency. It 
clearly indicates that THOR- 
OUGH CLEANING is needed. 
But this does not mean a lot of 
trouble . . . if you use the 
Oakite method! 


Simply introduce recommended 
Oakite descaling or degreasing 
solution through the water or 
steam side of unit as directed, 
then rinse. Deposits are thor- 
oughly, speedily removed. Not 
only is normal vacuum restored, 
but shut-down time is reduced 
as well! 


NEW DIGEST FREE! 


This NEW, 16-page Oakite Digest 
describes successful ways for con- 
serving man-hours and establishing 
other worthwhile economies on this’ 
and 65 other essential power plant 
maintenance jobs. Send for your 
FREE copy TODAY! 


OAKITE PRODUCTS, INC. 
23 Thames Street, New York 6, N.Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Casade 


OAKITE 


Dpecla lized cleaning 


DAATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 
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Bringing 
CONSERVATION 


™ \ out into the open! 


New Gulf Coast State Utility Plant of Outdoor Type 
Is Equipped with Ljungstrom Preheater 











L Here's a boiler plant in which fuel savings are At the same time, this compact regenerative type of 
f backed up by sound conservation of steel and other struc- _ preheater saves appreciably on steel and construction 
’ tural materials. Designed for natural gas firing, it hasa materials, First, because optimum heat recovery is ob- 
maximum continuous rating of 425,000 lb steam perhr. tained with one-half to one-third the weight of steel in 
d Operating pressure is 900 lb per sq in. Gases enter the __ the preheater itself, as compared to other types. Second, 
preheater at 775 deg F, leave at 370, and heat the com- _ because lower weight and compact design permits a 
bustion air to 632 degrees. Preheater and fan assembly simple supporting structure. 
: are installed out in the open between. the steam genera- Today, the conservation features of the Ljungstrom 
t tor and stack. are expanding its application from high-efficiency boiler 





plants to a wide range of industrial applications where 










Pn Read Gee & gas-to-air heat transfer can save fuel and improve com- 
Ljungstrom Air Preheaters save fuel two ways. First, bustion. These applications include oil heaters, metal- 
they recover heat that would otherwise be lost up the _lurgical furnaces, and the like. 
stack, increasing efficiency of the plant by 6 to 10 percent. For the complete story 






Second, they provide more effective combustion condi- _ on the operating principle 
tions, a factor of particular importance in burning lean _and construction features 
fuels. In some cases, preheating of combustion air makes —_ of the Ljungstrom Air Pre- G, on 
it possible to use fuels that would otherwise be unsat- _ heater, write for a copy of PRODUCTION 
isfactory. : Bulletin S-1. ACHIEVEMENT 
| The U. S. oe 
Cc Sat 
THE peter its “Mt” Fen: 
nant and Victory Fleet 
AIR PREHEATER| S228 
women of Air Preheater 
Corporation. 
CORPORATION 
Executive Offices: 60 East 42nd Street, New York 17, N. Y. + Plant: Wellsville, New York 
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FASTER CUTTING 


.. With 


Clipper Masonry Saws 


Your Special Size and Shape 
Brick or Tile can now be “Tailor- 
Made” at a moment’s notice! 


The new Clipper Multiple Cutting 
Principle makes possible faster cut- 
ting of every masonry material re- 
gardless of hardness. 


Here are a few typical examples of 
the speed and accuracy with which 
fire brick can be cut for furnace 
repairs. 


This acid brick 
intended for a 
“| chemical plant 
'» acidchamberwas 
cutcompletelyin 
two, in 37 sec. 


One of many in- 
tricate cuts per- 
formed on first 
qualityclaybrick } 
for heat treating | 
furnaces. Made 
in 8 seconds. » 


Silica brick cut 
‘lengthwise for 
| open hearth fur- 
| nace work, only 

9 seconds were 

required to com- 

plete this cut! 


Basic refractories 
for steel furnaces 
or cement kilns 
must be accur- 
ately installed. 
This magnesite 
brick was cut in 
12 seconds! » 


Clipper Saws are available for trial. 
Write for Descriptive Catalogs. 


4018 MANCHESTER 
ST. LOUIS, MISSOURI 











In the Detroit plant a considerable 
amount of new tire-building equipment 
is being installed and facilities for the 
greater production of airplane tires are 
being enlarged. In addition to tires, 
Detroit is continuing to make a number 
of other articles for the war effort. 

A great deal of new equipment is also 
being installed at Los Angeles, and when 
capacity production is attained, this plant 
will be able to handle twice the rubber 
tonnage as before. Besides the large 
sized tires for military and _ essential 
civilian use, this plant will turn out its 
share of passenger car tires to help meet 
the goal set by the rubber director’s of- 
fice for 1944, 


Wyoming Power and 
Irrigation Project to 


Cost $8,000,000 


BuREAU OF RECLAMATION, Denver, 
Colo., has preliminary plans under way 
for development of Yellowstone basin 
in Montana, with project to include two 
large dams and 11 small dams on pri- 
mary rivers in Wyoming and Montana, 
or a total of 13 dams for entire irri- 
gation and power system. The major 
dams will be copstructed on Big Horn 
River in Wyoming, to be known as Boy- 
sen dam, and on Yellowstone River near 
Livingston, Mont., designated as Mission 
dam. The initial development will be 
the Boysen project, with dam consisting 
of an earthfill structure about 130 ft 
high, with crest length approximating 
780 ft. A hydroelectric power plant is 
planned, with initial installed capacity of 
10,000-kw, to include transmission lines, 
power substations and other operating 
facilities. Station will be used for power 
supply for pumping stations at different 
points. Boysen reservoir as now planned 
will have a total capacity of 730,000 
acre-ft, of which 400,000 acre-ft will be 
utilized for silt detention, 300,000 acre- 
ft for flood control, and 30,000 acre-ft 
for irrigation service. This part of proj- 
ect is estimated to cost about $8,000,000, 
and will form the key structure of the 
entire development, which is being de- 
signed as an early postwar project. 


Puget Sound Power 
Company to Expend 
$1,500,000 


Pucet Sounp Power & Licut Co., 
Seattle, Wash., has authorized an ap- 
propriation of $1, 500,000 for extensions 
and improvements in plants and systems 
during 1944, or about one-half amount 
expended for similar work in 1943. Pro- 
gram includes extensions and improve- 
ments in transmission lines and distribu- 
tion system, power substation enlarge- 
ments, service connections and other op- 
erating facilities. 


Work to Slat « on 
$4,000,000 Alumina 
Clay Project 


CotumsiA Metats Corp., Securities 
Bldg., Seattle, Wash., is consummating 
plans for proposed new plant for extrac- 
tion of alumina from clay, originally 
projected a number of months ago, and 
for which site has recently been selected 
near Salem, Ore. A tract of 100 acres 
has been secured about one-half mile 
from city, and grading and land prep- 
aration will be placed under way at 
once. Plant will comprise a series of 


yew IMO 


is tested 


/MO PUMP DIVISION 


of the De Laval Steam Turbine Company 


Trenton 2, New Jersey 








AMERICAN CHIMNEY CORP. 


147 Fourth Ave., New York City 


BRANCHES: BOSTON ® PHILADELPHIA 
BUFFALO ® CLEVELAND ® DETROIT 
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BOILER PLANT EQUIPMENT 
Coal Pulverizers—Bulletin G-30A 
describes a line of pulverizers for 
direct-firing, pulverized-coal systems, 
available in 15 sizes and in capacities 
from 3100 lb per hour to 25,400 lb per 
hour. The Babcock & Wilcox Co. 
Fire Brick Information—New bul- 
letin describes Valentine refrac- 
tories for boiler settings, oil stills, air 
cooled furnace walls, suspended arches, 
incinerators, etc. Also contains useful 
data about dimensions, weights, heat re- 
sisting qualities of fire brick. M. D. 
Valentine & Bro. Co. 
Underfeed Stokers — Folder de- 
scribes Frederick screw underfeed 
type stokers recommended for heating 
and pressure installations requiring from 
20 hp to 150 hp. The Frederick Iron & 
Steel Co. 
4 Slow Speed Coal Crusher—Bulle- 
tin 777 pictures and describes the 
Jeffrey Flexroll crusher for reducing 
lump coal to stoker sizes in a single op- 
eration. Shows capacity table and in- 
stallation photos. The Jeffrey Manufac- 
turing Co. 
5 Multiple Spreader Stoker—‘Burns 
Coal Like Oil” is the title of the 
new 12-pg board-bound brochure which 
describes the Fyr-feeder multiple spread- 
er stoker and the work that it is doing 
in various Army, Navy and Defense 
Power Plants, as well as on oil conver- 
sion jobs. American Coal Burner Co. 
Blow-Off Valves—Bulletin G-1306 
is a 12-pg condensed catalog of 
the complete line of Yarway steam plant 
equipment. Explains operating features 
of seatless and hard-seat blow-off valves; 
columns, water gages, steam traps and 
contains data on specification of water 
strainers, etc. Yarnall-Waring Co. 
7 Coal Handling Systems—Catalog 
E200 contains useful pictures, 
drawings, tables and engineering data on 
modern coal and ash handling systems. 
Shows typical coal conversion layouts. 
Gifford-Wood Co. 
Baffle Construction Data — New 
Bulletin BW-43 covers construction 
and application of Enco baffle walls to 
modern boilers and for modernizing 
existing plants. Many diagram:s show 
Streamline baffle arrangements’ with 
varying types of boilers and methods of 
firing. The Engineer Co. 


ELECTRICAL 

Synchronous Motors and Control 

for Compressor Drives—Low-speed 
synchronous motors and control for com- 
pressor drives are featured in a new 
4-pg bulletin (GEA-4139) recently is- 
sued by the General Electric Co. It 
describes the application of low-speed 
synchronous motors, emphasizing neces- 
Sity of providing the proper amount of 
flywheel effect to avoid excessive current 
pulsations; lists most important con- 
Struction features, especially in respect 
to the rotors and stators; and discusses 
the synchronization, field removal, and 
motor protection afforded by the G-E 
Synchronous motor control. 

Power Factor Correction Chart— 
: This 8-pg report, titled “Prevent- 
ing and Correcting Low Power Factor,” 
Tequires but 15 min reading time. De- 
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scribes a device through which the engi- 
neer is provided automatic calculation 
and correction of low power factor. Also 
includes a historical resume of electric 
power development. Every plant utiliz- 
ing electric power can profit through ap- 
plication of this report. George S. May 
Business Foundation. 
i i Unitized Switchgear—New booklets 
on Unitized switchgear are said to 
save 30% of usual time required to order, 
build and install switchgear. Also con- 
tain many pages of factual, easy-to-use 
switchgear information, Westinghouse 
Electric & Mfg. Co. 
12 Ignitron Mercury-Arc Rectifiers— 
Ignitron mercury-arc rectifiers for 
501-kw and higher ratings, 250 to 900 
volts, are featured in an attractive, new 
86-pg bulletin (GEA-3706) recently is- 
sued by the General Electric Co. Lists 
the many advantages of these rectifiers 
for converting alternating current to 
direct current in mines, railways, steel 
mills, electro-chemical, and other indus- 
trial plants where d-c is required for 
general use. Some of these advantages 
—easy installation, quick starting, quiet 
operation, and low operating and main- 
tenance costs—are described in consider- 
able detail. 
{3 New Mycalex Insulation—A 12-pg 
publication describing properties, 
advantages and applications of G.E. my- 
calex has been published by the Specialty 
Division of the General Electric Com- 
pany’s Electronics Department. G.E. 
mycalex is a material made from min- 
eral ingredients to meet exacting high 
frequency insulation requirements, It is 
used extensively as an insulator in vari- 
ous types of electrical apparatus, par- 
ticularly in radio, industrial control and 
heating equipment, and is produced in 
plates, rods, strips and disks from which 
parts are machined to finished shapes. 
4 4 Weld Inspection Chart—A new arc 
welding inspection chart pictures 
actual specimens of various results ob- 
tained in making fillet and butt welds 
and describes briefly the appearance and 
characteristics of proper and improper 
weld beads. Includes a table on proce- 
dure for single-pass horizontal and posi- 
tioned fillets with ‘“Fleetweld II”; car- 
ries data such as electrode sizes, desired 
current, burn off rates and arc speed. 
Printed in two colors on a heavy grade 
of stock measuring 23 in. by 35 in., and 
is available without charge to inspectors, 
operators and others concerned with 
welding. Lincoln Electric Co. 
{ 4 Slide Rule for Selecting Circuit 
Breakers — With the Allis- 
Chalmers Unit-Sub Rule, anyone can 
easily calculate the interrupting capacity 
of the 600-v class air circuit breakers 
needed for control of power in all indus- 
trial plants. Use of the slide rule con- 
stitutes a more flexible and comprehen- 
sive means of properly applying break- 
ers. Rule has been constructed from 
standard AIEE formulas for determining 
short circuit currents, and takes into 
consideration all necessary factors, such 
as motor load and d-c component. While 
the slide rule has been specially devel- 
oped for use in load-center unit substa- 
tion applications, it can be used to 
check breakers on any system. Allis- 
Chalmers Mfg. Co. 
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FANS, PUMPS AND COMPRESSORS 
15 Turbine Driven Pumps—Worthing- 
ton Monobloc centrifugal pumps, 
with steam turbine drive, for power 
plants, oil refineries, air conditioning 
systems, chemical plants, etc., are de- 
scribed in Bulletin W-321-B13B. Capaci- 
ties 10 to 400 gpm. Ideally suited for 
conditions where fire risks make other 
power units unsafe. Worthington Pump 
& Machinery Corp. 
j Rotary Compressors—New Builetin 
C-5 tells about actual air-free de- 
livery and other advantages of Fuller 
rotary two-stage compressors. Capaci- 
ties to 1800 cfm, pressures to 125 lb. 
Fuller Co. 
{ Sewage Pump Handbook—New Bul- 
letin 6201 covers all dry-pit sewage 
pumps of Yeomans manufacture for in- 
dustrial and municipal use. Handy se- 
lection tables, new installation drawings, 
up-to-date specifications and other use- 
ful data are included in this 32-pg hand- 
book. Yeomans Brothers Co. 
{ Rotary Pumps—Bulletin No. 304 
describes Blackmer rotary pumps, 
5 to 750 gpm, pressures to 300 psi. Con- 
tains illustrations of operating details 
and typical capacity curves to show 
how these units cut pumping costs. 
Blackmer Pump Co. 


INSTRUMENTS AND CONTROLS 
i 


Controls— McAlear catalog  de- 
scribes a line of precision engi- 
neered pressure, flow, liquid level and 
temperature controls for steam, water, 
air, oil and gas. Company engineers 
will design and develop controls for spe- 
cific applications. McAlear Mfg. Co. 
2 Pointer Type Draft Gages — Easy 
readability, high sensitivity and 
other features of Hays pointer type 
draft gages are described in well illus- 
trated new Bulletin 43-667. Also con- 
tains diagrams and data of value to 
boiler plant operators. The Hays Corp. 
2 Electronic Bin Level Indicator — 
Folder describes a dry materials 
bin level indicator that operates on the 
electronic principle. The device has no 
moving parts; aisy eliminates danger of 
clogging, arching, or mechanical break- 
down; and it is equally effective in 
measuring all types of material. Mosher 
Electronic Controls. 
2 Thermometers — Specifications and 
application data for Johnson ther- 
mometers for liquids and air are given 
in new Bulletin No. 20. Covers straight 
and oblique shank, angle patterns, dial 
thermometers. Johnson Service Co. 
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23 Metermax Combustion Control — 
Catalog N-01M-163 shows how 
boiler efficiency may be boosted with a 
Metermax combustion control. It is said 
to have the flexibility that boiler oper- 
ators need; adjustment may be changed 
at any time; unit can be easily returned 
to manual control. Leeds & Northrup Co. 
24 Valve Operators—Catalog A8, cov- 
ers ATC Type 303 valve operators 
for industrial operation of valves, damp- 
ers, or other control devices between 
two adjustable positions for regulation 
of temperature, pressure, flow or level. 
Well illustrated with photographs and 
drawings, the literature covers essential 
engineering information, design features 
and operating data. Valves, commonly 
mounted to this unit, are illustrated; 
and, tabular data are given on dimen- 
sions and operating force. Automatic 
Temperature Control Co., Ine. 
2 Photoelectric Pyrometers — The 
greater sensitivity and accuracy 
of Tag Celectray pyrometers is explained 
in new 38-pg Bulletin No. 1101H. Con- 
tains specifications, installation views 
and other data of value.to men with in- 
strumentation problems. C. J, Tagliabue 
Mfg. Co. 
2 Electronic Flame Control—How the 
Fireye control monitors oil, gas, 
pulverized coal burners electronically is 
described in new Catalog 51. This de- 
vice instantly detects flame failure, cuts 
off fuel supply. Catalog also tells about 
Fireye electronic boiler feedwater con- 
trol. Combustion Control Corp. 
27 Portable Balancing Equipment — 
Equipment and methods for balanc- 
ing steam turbines, motors, fans, blow- 
ers, generators and other machine parts 
are described in Bulletin 12-V. A 


vibrometer and stroboscope used in com- 
bination form essential parts of equip- 
ment. Vibroscope, Inc. 

28 Temperature and Humidity Con- 


trols—-A complete line of self- 
operating and air operated controls for 
accurate, automatic temperature and 
humidity control for industrial proc- 
esses, heating or air conditioning sys- 
tems is described in Circular 2520. The 
Powers Regulator Co. 


MECHANICAL TRANSMISSION 


fa Standard and Specialized Belts — 
New catalog furnishes complete 
information on the Gilmer line of stand- 
ard V-belts, endless or non-endless flat 
belts, and a complete range of special- 
ized belts for use wherever standard 
belts are unsuited. L. H. Gilmer Co. 
3 Handbook on V-Belts — 16-pg 
pocket-size handbook _ entitled, 
“Plain Facts on Wartime Care of Rubber 
V-Belts,” applies to all makes of V-belts 
and explains ways V-belt construction 


affects its maintenance, what determines 
life expectancy of a set of V-belts and 
what to do about worn sheaves. Allis- 
Chalmers Mfg. Co., Texrope Div. 
3 Bevel Gear Universal Joint—Bul- 
letin CS-10 describes new precision 
cut, manganese bronze, bevel gear uni- 
versal joint with angular range of 0 deg 
to 135 deg on vertical center line or 
0 deg through 360 deg on horizontal cen- 
ter line. Recommended for remote con- 
trol of valves, pumps, engines, antennae, 
ventilators and other equipment in in- 
accessible locations, or for centralized 
control of widely separated units. Bul- 
letin also gives data on brackets and 
shaft hangers. Condenser Service & En- 
gineering Co. 
31 Care of Chain Belt Drives— 
“Wartime Care of Chain Belt 
Drives” is a booklet giving information 
on maintenance, lubrication and repair 
of chain belt drives. Booklet was pro- 
duced with the idea of helping users to 
get the most out of their existing drives 
and save some costly delays and unnec- 
essary expense, Chain Belt Company. 


PIPING, VALVES AND FITTINGS 


32 Welding Fittings—As much a text 
book as a catalog, 216-pg presenta- 
tion gives a wealth of information on 
welding fittings and forged steel flanges. 
Contains engineering data that will prove 
invaluable to the man who purchases, 
designs or specifies piping, fittings and 
flanges in carbon and alloy steels. Taylor 
Forge & Pipe Works. 
33 Electric Equipment for Pipe Thaw- 
ing— Three different electrical 
methods for thawing frozen pipes safely, 
quickly and economically are discussed 
in GEA Bulletin 2059C. Contains prac- 
tical information for plumbers, welding 
shops, water departments, plant mainte- 
nance men. General Electric Co. 
3 Internal Pipe Insulation—Book de- 
scribes Insidline, an internal in- 
sulation, developed to enable ordinary 
carbon steel pipe, with its comparatively 
light weight and low cost, to stand up 
under pressure at temperatures above 
1000 deg F. By holding the temperature 
of the pipe itself to 650 deg F or below, 
“creep’’ does not occur and the pipe can 
be operated indefinitely at the usual 
stress allowances. In addition to saving 
expense of building special pipe from 
costly alloy steels, Insidline simplifies 
pressure piping design by reducing num- 
ber of expansion joints, bends, and other 
expansion provisions. Baldwin-Hill Co. 
3 Pre-Engineered Spring Hanger — 
Piping engineers wanting simple 
spring hangers to support modern flex- 
ibly supported piping systems will wel- 
come news of the Grinnell pre-engineered 
hanger. Its all-steel welded construc- 
tion meets pressure piping code. A 
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unique swivel coupling provides adjust- 
ment and eliminates turnbuckle. Its 
compact design cuts required head room 
to a minimum. A descriptive bulletin 
gives full data on the hanger, including 
simple capacity table. Grinnell Com- 
pany, Inc. 
3 Steam Trap Guide—‘‘How to Choose 
a Steam Trap” is the title of a 
new informative steam drainage guide, 
40 pg of condensation rate charts, 
graphs, tables—formulas for computing 
condensing capacity of steam using 
equipment—trap sizes for unit heaters, 
header drips, jacketed kettles, etc. The 
V. D. Anderson Co. 
31 Underground Conduit Systems — 
Catalogs contain useful informa- 
tion on pre-sealed insulated pipe units 
for underground transmission of steam, 
hot water, oil, hot or refrigerated proc- 
ess liquids. Engineered for maximum 
efficiency and durability, these factory- 
built systems are delivered ready for 
installation. The Ric-wiL Co. 
38 Silent Check Valves—Catalog 142 
contains complete information on 
the Williams-Hager flanged check valve, 
No webs to hamper flow; operates in 
any position. Furnished in a variety of 
materials in sizes from 1 in. to 20 in,; 
pressures to 6000 lbs. The Williams 
Gauge Co. 
39 Valve Selection Guide — Catalog 
describes bronze, iron and steel 
valves, boiler mountings; fittings, gages, 
flanges; lubricating devices, whistles; 
steam tables for saturated and super- 
heated steam. Write for Catalog 78 
and the Guide for Selecting Valves. 
The Lunkenheimer Co. 


PRIME MOVERS 

Geared Steam Drives — Helpful 

data on geared steam drives for 
operating machinery at speeds lower 
than economical turbine speeds will be 
found in Booklets 2230-A, 2278. De- 
scribes integral or coupled gear ratios 
from 2-to-1 through 14-to-1. Westing- 
house Electric & Mfg. Co. j 
4 Diesel Engines—Data covers a line 

of Diesel engines in sizes 5 to 2000 
hp generator sets, power units, pumping 
units, etc. Rogers Diesel & Aircraft 
Corp. q 
4 Power Saving Turbines—Bulletin 

S-116 illustrates and describes ap- 
plication, construction, savings effected 
and advantages of the Terry solid wheel 
turbine. The Terry Steam Turbine Co. 


WATER TREATMENT 

How We Read Water—A 48-pg 

H.O.H. booklet on steam and return 
system corrosion—how to get accurate 
chemical proportioning — refrigerating 
brines—how we read water—interesting 
eases of control of corrosion, making 
pipes and boilers last for the duration— 
how we saved $25,000 in equipment in 
one plant ...and many other vital water 
treatment facts. D. W. Haering & Co., 
Inc. 
4 Deposits in Cooling Water—Tech- 

nical Reprint No. 474 presents a 
discussion of the two subjects: Micro- 
biological Deposits in Cooling Water 
Circuits and Chlorination of Condenser 
Waters. Contains many helpful charts 
and photographs, also extensive bibliog- 
raphy on water treatment and corrosion 
control. Wallace & Tiernan Products, 
Inc. 
45 Feedwater Treatment—4-pg folder 

introduces Tanalginate, new Ppro- 
tective and reactive colloidal material 
for conditioning boiler feedwater. Prod- 
uct is used in conjunction with such 
inorganic chemicals as phosphates oF 
alkali. The Bird-Archer Co. 
46 Modern pH and Chlorine Control— 

A completely revised 83-pg hand- 
book and catalog, of value to every 
power plant engineer and operator, is 
available from W. A. Taylor & Co. It 
provides: (1) A simple explanation of 
pH control and the methods for making 
colorimetric determinations; (2) precau- 
tions to be observed; (3) discussion of 





the application of pH and chlorine con- 
trol to 31 different fields. Also describes 
Taylor slide comparators for general 
pH and chlorine control, and for deter- 
mination of phosphates, silica, total iron, 
etc, in boiler water. 


MISCELLANEOUS 


Water Cooling Towers — Bulletin 
4 40-A describes various types of 
cooling towers—wood and steel—atmos- 
pheric, deck and coil; forced and induced 
draft—horizontal and vertical fans— 
featuring low pressure water distribution 
and sound engineering to give improved 
cooling efficiency, reduced operating 
cost, J. F. Pritchard & Co. 

Gasket Design Chart—New Goetze 

gasket chart shows cross-sections 
and explains construction of many popu- 
lar gasket designs. Also contains help- 
ful suggestions for ordering or request- 
ing quotations on gaskets. Goetze Gasket 
& Packing Co. 

Lubrication—16-pg book entitled 

“Helping Industry Help America” 
contains case histories which show how 
engineering service in applying petrole- 
um products in general lubrication, 
processing, Mining, textile manufactur- 
ing and other operations is increasing 
American production. Sun Oil Co. 
50 Improvement of Metals by Forging 

—New 40-pg technical reference 
book contains many practical sugges- 
tions on use of forgings for product im- 
provement. Prepared especially for de- 
sign engineers, metallurgists, production 
and operating men. The Steel Improve- 
ment & Forge Co. 
5 Manganese Steel Uses—Where and 

how to use manganese steel to 
prolong the working life of crushers and 
pulverizers, elevator buckets, pumps, 
gears, cable sheaves, etc., is explained in 
Bulletin 1143-C1, recently issued by 
American Manganese Steel Div., Ameri- 
can Brake Shoe Co. 
52 Sludge Solvent and Carbon Re- 

mover — Literature describes a 
liquid compound for keeping oil systems 
operating at maximum efficiency by re- 
moving the hard carbon formed on 
burners and preheaters when fuel oil is 
burned, and by dissolving sludge in oil 
tanks, Maxfal Chemical Co. 
5 Metallizing Tools—Catalog 42B de- 

scribes Metco metallizing guns, 
wires, surface preparing tools and other 
metallizing accessories in detail. In ad- 
dition, it tells how sprayed metal coat- 
mgs are saving critical materials and 
manpower in the production and main- 
tenance of war-needed parts and equip- 
ment. Metallizing Engineering Co., Inc. 
5 Lubrication Chart — Newly issued 

bulletin describes Albany lubri- 
cants for industry; includes handy rec- 
ommendation chart for lubricating com- 
Pressors, conveyors, pumps, shafting, 
steam engines, turbines and other equip- 
ment. Albany Grease Co., Division of 
Adam Cook’s Sons, Inc. 
55 Industrial Unit Heaters—A new 
: bulletin, No. 65, has just been pub- 
lished by the Electric Air Heater Co., 
Division of American Foundry Equip- 
ment Co., describing two new models of 
Electromode industrial unit heaters. 
These heaters are said to be ideally suit- 
ed for heating isolated buildings, offices 
or Spaces where intermittent and high 
efficiency is desired, Easily installed in 
any idle space at any level, they con- 
Serve floor space, provide constant air 
circulation and are easily regulated. 
Bulletin describes the construction, 
operation and application of these new 
units with capacities 5112 to 204,900 Btu. 
Specifications, drawings and other data 
are also outlined. 

Refractory Concrete — 24-pg book 
. features characteristics of Lum- 
nite, methods of making refractory con- 
— heat-resistant concrete and refrac- 
nay insulating concrete. Book contains 
any photographs and tables. Atlas 
Lumnite Cement Co. 





TRAINERS 


"Police the f 'pe lin “ 


YARWAY STRAINERS are selling by the 
thousands because they are better engi- 
neered for the service. 


“The Screen is the Thing” —a high-grade, 
woven Monel wire screen that stops the 
dirt, lets fluids flow freely. 

Then, too, purchasers like the body finish 
—Cadmium plating inside and out for 
protection against corrosion. — 
And last but not least, it is “Easy to Clean” 


having a steel blow-off bushing, precision 
machined with straight thread. Screen and 
bushing come out together—go back to- 
gether, automatically aligning. 


Six sizes, 4%" to 2” for pressures up to 
600 lb serve practically all strainer needs. 


Sold by over 100 Mill Supply Houses. See 
your Supply House or write for Bulletin 
S-200. 


YARNALL-WARING COMPANY 


114 Mermaid Avenue PHILADELPHIA 18, PA. 








WAY STRAINERS 
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Install FRANCE 


Metal Packing 
” ‘Round-the-Clock” 
Production 


The renewal of ordinary packing 
every few weeks or months in- 
creases horsepower and production 
costs. 


Minimum friction is encountered 
with France Metal “Ring of Distinc- 
tion” Packing. No undue force can 
be exerted on rods or stems by 
tightening the stuffing box stud nuts. 
The rings are free to float in the 
case that retains them and are held 
to the rod or stem with a garter 
spring having minimum tension. 


The result is tight “full-floating”, 
trouble-free performance for years, 
Prompt delivery assured. 


FREE 


44-page Catalog 
of useful and 
valuable infor- 
mation. Write 
for your free 
copy of Catalog 
M-5, with facts 
on 











@ Packing Designs for Any Service 
@ Installation Procedure 

@ Methods of Lubrication 

@ Pressures and Temperatures 

@ Oil Return and Stripping Rings 
@ Handy Reference Tables 











Request France Engineers to analyze 
your packing requirements. There 
is a representative close at hand. 


THE FRANCE PACKING COMPANY 
Tacony, Philadelphia 35, Penna. 
Branch Oftices in Principal Cities 


Original 
FRANCE 


METAL PACKING 





one and multi-story processing and pro- 
duction buildings, to be equipped to 
handle about 500 tons of raw ma- 
terial per day, estimated to produce ap- 
proximately 50 tons of alumina. All ma- 
chinery will be electrically-operated, with 
power supply to be furnished by Bonne- 
ville Power Administration, Portland, 
Ore. A power substation of large capac- 
ity will be constructed for connection 
with new high-tension line at plant for 
main supply service, with a number of 
transformer stations to be built at dif- 
ferent points of plant property. Entire 
project is estimated to cost from $4,000,- 
000 to $4,500,000, and will be financed 
by Defense Plant Corp., Washington, 
D. C., Federal agency. Output will be 
used by Government for conversion into 
aluminum at another plant. Chemical 
Construction Co., 30 Rockefeller Plaza, 
New York, N. Y, is in charge of design 
and construction, and will supervise 
erection of buildings and installation of 
equipment. Contract for general con- 
struction will be awarded soon. Ma- 
chinery and equipment contracts will be 
placed separately. 


NEW 
ENGINEERING 
BOOKS 


ASTM Specifications for Steel Pip- 
ing Materials. Prepared by ASTM 
Committee A- 1 on Steel. Paper cover; 
6 by 9 in.; 255 pages. Published by 
the American Society for Testing Ma- 
terials, 260 So. Broad St., Philadelphia 
2, Pa., 1943. Price $1.75. 

This 1943 edition of the ASTM 
standards on steel piping material is a 
compilation of all of the specifications 
issued by the ASTM covering steel 
piping materials including 44 standards 
and 25 emergency alternate provisions 
that have been issued to aid in expe- 
diting procurement. Ten specifications 
are given on boiler, superheater and 
miscellaneous _ tubes; sixteen cover 
various types of pipe; five cover still 
tubes; five deal with carbon alloy steel 
castings for valves, flanges, and _fit- 
tings. During the war period design- 
ers are being forced to make substitu- 
tions for materials formerly in se for 
specific purposes and this edition of 
the piping specifications is a ouide that 
all industry regards as most authentic. 

National Fire Codes for Flammable 
Liquids, Gases, Chemicals and Explo- 
sives. Compiled bv Robert S. Moulton. 
Hard binding cloth cover; 6 by 9 in.: 
504 pages. Published by the National 
Fire Protection Association, 60 Bat- 
terymarch St., Boston 10, Mass., 1943. 
Price $3.00. 

This book comes as a byproduct of 
the activities of the National Fire Pro- 
tection Association as it is a compila- 
tion of many codes which the Associa- 
tion has helped to formulate. This vol- 
ume supersedes the National Fire 
Codes for Inflammable Liquids and 
Gases published in 1938 and is divided 
into nine parts as follows: Flammable 
Liquid Storage and Handling; Oil and 
Gasoline Burning Equipment; Liquefied 
Petroleum Gases; Utilization of Flam- 
mable Liquids; Gases; Refrigeration and 
Fumigation; Explosive and Nitrocellu- 
lose Materials; Tables of Properties— 
Hazardous Chemicals; Flash Point 





CLASSIFIED ADVERTISING 








HELP WANTED 











POWER PLANT ENGINEERS 


An internationally-known combustion 
engineering company has openings 
for stationary power plant operating 
engineers. The men accepted will act 
as superintendents of installation 
and will also act as sales engineers, 
This is a real opportunity for the 
present and future. 

Applicants should be at least 38 
years of age and have a high school 
education supplemented by continu- 
ation study along engineering lines, 
In reply please state age, experience, 
education and general qualifications, 
War workers employed at full skill 
will not be considered. 


Address P.0. Box 1124, Chicago, Ill, 








EQUIPMENT WANTED 








WANTED 


For use in vital war production by na- 
tionally known manufacturer. 


MOTOR GENERATOR SET 
consisting of a 1000 KW 250 Volt—2 
Wire DC compound wound generator, 
direct connected to 13,200 Volt 3 phase 
60 cycle 80% PF—AC synchronous mo- 
tor, with both DC and AC control equip- 
ment. In reply give full name plate data, 
full description of control equipment and 
location. Price? 


Reply Box No. 1434, 
c/o Power Plant Engineering 
53 W. Jackson Blvd. Chicago, Ill. 











BOILERS WANTED 


Wanted 250, 400 and 
800 H.P. Boilers, give 
specifications, price and 
location. 
Box 1435, 
Power Plant Engineering 
53 W. Jackson Blvd., 
Chicago, Ill. 








BUY MORE 
WAR BONDS 
Now 
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BENEFIT BY CONNERY V-STIFFENED 
HON-BUCKLING LEAKPROOF 
ae ee e - leone a 8 @ 8 


| We take pardonable pride in the fact 
that 100%, of Connery output is going 


to war production projects. And we 


5 j feel certain that the many plants using 


| (and planning to use) Connery's Im- 
' proved Expansion Stiffened Construction 
| for stacks, breechings, ducts, etc., won't 
mind if we give our best to “our first 
customer," Uncle Sam. 


As government oppriority construction 
slackens, however, we will be in a posi- 
tion to offer old and new customers 
specific help on their problems of power 
| plant construction. 


RECENT INSTALLATIONS 


NEW HAMPSHIRE GAS & ELECTRIC CO. 
STACKS PORTSMOUTH, N. H. 
UNITED ILLUMINATING CO. 
w ROCHESTER GAS ND ELECT! aa 
AS A R . 
BREECHINGS ROCHESTER, N. Y. 
° INDIANAPOLIS POWER & LIGHT CO. 
INDIANAPOLIS, IND. 
UPTAKES —coNSOLIDATED GAS ELEC. &LIGHT PR. CO. 
od VIRGINIA PUBLIC SERVICE GO. 
s \ 
HOPPERS ALEXANDRIA, VA. 
. U. S. NAVAL TRAINING STATION 
AIR DUGTS HENRY DISSTON SONS wer eer 
PHILADELPHIA, PA. 
QUARTERMASTERS DEPOT 
PHILADELPHIA, PA. 


CONNERY CONSTRUCTION CO. 
Second and Luzerne Sts. Philadelphia, Pa. 
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EXPANSION STIFFENED 


CONSTRUCTION 





Are You Equipped to Hold 
Your Job?—to Get a New One? 


The men who are keeping their jobs today—who are not feeling the 
whip of competition—are those who have kept one jump ahead of 
their jobs. They are the men who are equipped with a thorough- 
going and growing knowledge of the business they are in. 


It work in the power plant field as well as in any other. Some men 
fit themselves to do a little more than their job calls for. ahey fit 
themselves to do a little more than the other fellow. They make a 
steady effort-to equip themselves with the best kind of job insurance 
there is—KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile up 
—how quickly you will become more valuable—if you spend a few 
minutes a day, regularly, studying sound books like the McGraw-Hill 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
10 Day Examination Offer. Then send the attached coupon to us 
today. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
—it is thorough—it is 
complete. It is the result 
of years of experience with 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field — nothing 
is omitted. The solytion 
of every problem is plainly 
worded or explained with 
a clear illustration. The 
little stickers and th@ big 
troublesome problems are 
all worked out in advance 
for you. There can be‘only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete — so authoritative — 
so practical in text and 
illustrations as these. The 
man who puts this set of 
books into his library can do so knowing that he has the utmost in power 
Plant books—a set that will give him, in language he can understand, 
all the information he needs in order to get ahead in his work. 





Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge, man to man. There’s no bunkum in this Library, nor is it 
cluttered up with impractical theories. It is a Power Plant Library FOR 
POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give you 
an idea of how completely this Library covers Power Plant Practice. 
pop i all the information necessary to make you indispensable 
on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. If you de- 
cide to keep the books after examining them, just send $2.00 and then 
$2.00 a month until the total low price of $16.00 has been paid. See the 
coupon below for details. Send it now and HOLD THAT JOB. 


McGRAW-HILL 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., 330 W. 42nd St., New York 18, N. Y. 
Ship to. me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. 


Position PPE-2-44 
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Tests. Several of the codes are in the 
form of suggested ordinances, standards 
or recommended good practice require- 
ments. Familiarity with the provisions 
of many of these codes would be an aid 
to power plant engineers in so arrang- 
ing their equipment as to be in the 
least hazardous location, thus carrying 
the lowest insurance rates, and in the 
supervision of routine care of equip- 
ment where fire hazards are immi- 
nent. The book is, therefore, recom- 
mended for reading and reference pur- 
poses. 

Piping Stress Calculations Simpli- 
fied. By S. W. Spielvogel. First edi- 
tion; 83 pages, 9 by 11 in., hard binding 
cloth cover. Published by McGraw- 
Hill Book Co., 330 W. 42nd St., New 
York, N. Y., 1943. Price $2.50. 

In this book, the pipe designer will 
find many of his problems worked 
out in form, requiring only the sub- 
stitution of ‘the figures pertaining to 
his particular problem and carrying 
through the mathematical procedure 
indicated. The author discusses in 
sufficient detail the mathematical the- 
ory he employs in calculating expan- 
sion stresses in high-temperature power 
piping so that his procedure can be 
traced from principle to actual calcula- 
tion of typical problems. The book, 
however, is so arranged that one 
familiar with pipe calculations can re- 
fer quickly to formulas or computa- 
tions involved in any specific case 
without reviewing the theoretical back- 
ground. The various problems are 
treated under the headings: Single- 
plane piping, the case of moving 
anchors, thrust line, curved branches, 
stress coefficient, three-dimensional pip- 
ing, simplified solution of equations, 


combining moments in three-dimen- 
sional problems; method of combining 
stresses, pipe lines containing circular 
quarter bends, computing products of 
inertia, three-dimensional pipe contain- 
ing quarter bends, three-dimensional 
pipe lines of various flexibility, three- 
dimensional line containing corrugated 
sections. The book closes with three 
appendixes giving tables, charts and 
other information useful in making pip- 
ing calculations. The book may be 
classified as a manual for pipe design- 
ers, and as such should prove a time 
saver in the solution of typical prob- 
lems. 

Maintenance Arc Welding. Edited 
by A. F. Davis and Ed. C. Powers. 
First printing; 234 pages, 6 by 9 in., 
semi-flexible simulated leather binding. 
Published by The James F. Lincoln 
Arc Welding Foundation, Cleveland, 
O., 1943. Price in U.S.A. $0.50, else- 
where $0.75. 

This is the first volume to be pub- 
lished by the Lincoln Foundation on 
the application of arc welding in main- 
tenance of metal equipment and struc- 
tures. It contains 25 of the outstanding 
papers given awards in the 1940-42 
Progress Program conducted by the 
Foundation and which were selected 
because of their value to maintenance 
engineers. Each paper was written by 
the man most familiar with the job 
described and the information given is 
sufficiently detailed that a _ reader 
familiar with arc welding should have 
no difficulty in using the material as 
instructions to follow in similar jobs. 
The industries represented by the arti- 
cles are: Bakery, blast furnace, cement, 
ceramic, chemical, coke oven, copper, 
cracking still, pining, farm, fiber, foun- 


dry, furniture, gravel, tool, oil, power, 
railway, refinery, saw mill, steel mill, 
iron ore, and trucking. The group deals 
with the use of arc welding in reclaim. 
ing broken and worn parts and also 
gives details on the application of weld- 
ing in the fabrication of replacements, 
In. many cases the costs of completing 
the jobs are itemized. The book is q 
valuable contribution to the available 
literature on the subject of arc welding, 

Lubrication of Industrial and Ma. 
rine Machinery. By William Gordon 
Forbes. 319 pages, 514 by 8% in., hard 
binding cloth cover. irst edition, 
Published by 7 sg Wiley & Sons, Inc, 
440 Fourth Ave., New York, N. Y. 
1943. Price $3. 50. 

This comprehensive book on lubti- 
cation is made up of 36 chapters and 
is intended as a manual to be used to 
explain and solve everyday problems 
that arise in lubricating engines and 
machines of various types. In the first 
part of the book the author lays a 
foundation of fundamental information 
dealing with the distillation of oils, 
chemistry of petroleum, refining, blend- 
ing, dewaxing, compounding. testing of 
oils and interpretation of specifications. 
How heat and pressure affect lubri- 
cating oils are discussed, also the 
effects of metals on lubricating oils, A 
complete chapter is given on the the- 
ory of bearing lubrication and _ the 
formation of oil films which prepares 
the reader for the several chapters that 
follow dealing with the specific prob- 
lems encountered with roller bearings, 
steam engines, steam turbines, hy- 
draulic turbines, air compressors, 
vacuum pumps. pneumatic tools, re- 
frigerating machinery, gas compress- 








As little as 1/32 of an inch of scale in boiler tubes 
can increase fuel consumption as much as 10%. Airetool 
Tube Cleaners wiil more quickly and more thoroughly 
clean tubes, inside or out. Here is why:— 

MORE POWERFUL MOTOR. The unusual Airetool Power Seal 


Motor develops 28% greater power. Yet, this unique motor can 
be loaded down to 50 rpm without stalling and will pick up imme- 
diately when the load is released. Its slip fit construction permits 
speedy maintenance. Expert workmanship of special heat-treated 
alloy steels assures longer life. It may be driven by air or steam. 
NEW FORM CUTTERS. Airetool's New Form Cutters enable the 
most severe deposits in tubes to be removed more quickly, with- 
out tracking and resultant damage to tubes. They are easy to 
use. Their precision construction of heat-treated alloy steels 
assures speedy removal of deposits over a long period. 


| SAVE FUEL—SAVE TIME—SAVE TUBES , 


More Quickly—More Thoroughly 
With AIRETOOL TUBE CLEANERS 


Airetool Tube Cleaners are made in sizes >" to 24" 1.D.; for 
straight or curved tubes. 


WRITE FOR BULLETIN 
AIRETOOL TUBE EXPANDERS 


Precision made, long lasting Airetool Tube Expanders are made 
to meet every tube expansion need—to fit every type and size 
of tube. Special types for unusual conditions. Right angle or 
universal drives where the opening is hard to reach. 


WRITE FOR EXPANDER BULLETIN 


AIRETOO 


Dept. P.E. Airetoo!l & bara gg Factory Bidgs. 
Springfield, Ohio 


MANUFACTURING 
COMPANY 
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Above — No. 110 
Exhaust Relief 
Valve for con- 


- 80 
“Noiseless” semi- 
balanced Back 
Pressure Valve 
for Exhaust i. 


and gh Pres- 
sure Relief Valve. 


No Power Plant Valve 
is More Important 


In 69 years of specialization on power plant auto- 
matic valve specialties, Davis has brought the atmos- 
pheric exhaust relief valve to a high point of perfection, 
with a combination of engineering features not found 
elsewhere. 

Let’s look inside the No. 110: The bronze-to-bronze 
contact valve is water-sealed through inlet and overflow 
pipe connections in the body. Valve action is cushioned 
by a closed-top internal dash pot eliminating sticking 
of valve due to foreign matter. Flapper valve permits 
quick opening, slow closing movement. There is full 
pipe area through the port and all body passages. The 
valve holds tight under high vacuum, and relieves to 
atmosphere at a fraction of a pound pressure when 
vacuum is lost. 

Hand lifts, top or bottom, or Hydraulic cylinders per- 
mit testing the action and holding valve open when 
desired. 

_Angle designs available as well as horizontal and ver- 
tical, also valve that will function as a relief valve part 
of the time and back pressure valve at other times, or 
with hold-open attachment so that valve must be closed 
manually once it has relieved. 

Let us help you on automatic valve problems for 
steam ...air...gas.,. water...and oil. DAVIS 
REGULATOR COMPANY, 2508 S. Washtenaw Ave., 
Chicago, Ill. 


Ask for ENGINEERING BULLETIN No. 1011 


DAVIS 
REGULATOR CO. 


SMOOTH-ON 


FOLLOW 
THIS SERIES 
OF SMOOTH-ON SAVINGS 


SMOOTH-ON repairs save the expense and delays 
of replacing costly equipment. These two important 
benefits have caused SMOOTH-ON to be consid- 
ered a repair necessity in thousands of plants. 


Today, a third important consideration makes 
SMOOTH-ON even more of a plant necessity than 
ever before. That consideration is the difficulty of 
obtaining replacements because of wartime condi- 
tions. You must repair what you can’t replace, and 
SMOOTH-ON provides an economical, convenient 
and effective method of stopping leaks and sealing 
cracks in equipment and pipe lines, and tightening 
loose parts of apparatus, fixtures, etc. So be pre- 
pared .. . always keep a can of 

SMOOTH-ON handy. 


Get Smooth-On No. ! in 7-0z., 1-Ib., 5-Ib., 25-Ib. 
or 100-Ib. container from your dealer, or if neces- 
sary, from us. For your protection, insist on 
SMOOTH-ON, used by engineers and repair men 
since 1895. 











Send the coupon TODAY ‘lor thie helpful 4 


manual. 170 Diagrams. with simple, con-: 


cise instructions for ingenious, practical 
repairs. Many repair hints not lished 
elsewhere. A war-time necessity which 
every engineer and maintenance man 
should have. : 











SMOOTH-ON MFG. CO., Dept. 31 
570 Communipaw Ave., Jersey City 4, N. J. 
Please send SMOOTH-ON HANDBOOK. 


Name 





Address 











2-44 


Do it wit: SMOOTH"ON 
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ors, internal combustion engines, re- 
ducing gears, machine tools and spe- 
cial applications in steel mills, paper 
mills, textile mills, heat treating, and 
lubricating problems of wire ropes and 
cables. Oil purification and reclaiming 
is the title of one chapter which pre- 
sents paragraphs on settling, centri- 
fuges, strainers, absorbent filters, ad- 
sorbent filters, distillation of volatile 
impurities, and coagulation of impuri- 
ties with chemicals. Another chapter 
deals with greases, their physical and 
cliemical characteristics, methods of 
testing and application to machinery. 
It is a book filled with information 
useful to any man in charge of the 
maintenance of machinery written in 
terms readily understood by the prac- 
tical man. 

Lubricants and Cutting Oils for 
Machine Tools. By William Gordon 
Forbes. 90 pages, 5% by 8% in., hard 
binding cloth cover. First edition. 
Published by John Wiley & Sons, Inc., 
440 Fourth Ave., New York, N. Y., 
1943. Price $1.50. 

Although this book deals with the 
practical use of lubricants for machine 
tools, it does so by first acquainting 
the reader with the fundamental prin- 
ciples of the problems involved, not 
extensively but sufficiently to give one 
a feeling of confidence in the use of 
lubricants for specific purposes. A 
chapter on tests and_ specifications 
brings the reader up to date on present 
methods and nomenclature. Greases 
are considered in another chapter, then 
types of machine tools. Following are 
chapters on specific lubricants such as 
those for machine tools and metal cut- 
ting oils. The machinist will find com- 
fort in following suggestions made in 


a chapter on skin infections. While 
this book is adapted in part from the 
author’s more detailed book entitled 
“Lubrication of Industrial and Marine 
Machinery,” it will be found sufficiently 
complete to guide operators of machine 
tools in their lubricating problems. 
Manual of Instructions on Proper 
Firing Methods. 58 mimeographed 
pages, 8% by 11 in., paper bound. Pub- 
lished by the Smoke Prevention Asso- 
ciation of America, 139 N. Clark St., 
Chicago, Ill, 1943. Distributed on a 
complimentary basis to coal dealers 
and consumers interested in fuel com- 
bustion and conservation, air pollution 


and smoke abatement, postage required 
$0.25, 


In this manual are eight complete 
papers written by well known engineer- 
ing authorities in the combustion field, 
selected for their permanent value to 
fuel users by officers of the Smoke 
Prevention Association of America. 
‘The list includes: Preventing Spon- 
taneous Combustion in Stored Coal, 
by J. F. Barkley; How to Reduce 
Smoke From Hand-fired Furnaces, by 
A. P. Kratz, J. R. Fellows and J. C 
Miles; The Service Engineer, by 
Stewart Orgain and Phil Edwards; 
Underfeed Stokers, by E. H. Smith; 
Practical Application of Statistical 
Methods for Controlling Coal Quality, 
by Henry F. Hebley; Overfire Air Per- 
formance Applied to Stationary Plants, 
by H. C. Corroll; The Modern Spreader 
Stoker, by Otto De Lorenzi, and Chain 
Grate Stokers, by Frank X. Gilg. En- 
gineers will find in this book valuable 
instructions for the selection and care 
of fuel, operation and maintenance of 
fuel burning equipment and informa- 
tion on the process of combustion. 


Symposium on Radiography. Ar. 
ranged and edited by Lars Thomassen, 
Chairman, Symposium Committee and 
Subcommittee V on Technical Pro- 
grams of Committee E-7 of the ASTM, 
Hard binding, cloth cover, 6 by 9 in, 
265 pages. Published by the American 
Society for Testing Materials, 260 So, 
Broad St., Philadelphia 2, Pa., 1943, 
Price $4. 00. 

In this book are 18 technical papers, 
prepared by outstanding authorities, 
assembled from among papers pre- 
sented before the ASTM at the 1942 
Symposium and at previous meetings, 
The basic purpose of this volume is 
the development of a better under- 
standing of radiographic tests and 
their significance on the part of both 
the consumers and producers of mate- 
rials. In the first part of the book, the 
reader is given fundamental informa- 
tion on the principles of the radio- 
graphic process, introduction to gam- 
ma-ray radiography, and the problem 
of radiographic inspection. With this 
as preparatory groundwork, the re- 
mainder of the book deals with specific 
applications of radiography in foun- 
dries, production problems, welding 
processes, casting magnesium, boiler 
shops, pipe fabrication, and other in- 
dustrial uses. Also included are papers 
on equipment and instruments used in 
producing and controlling X-rays. In- 
spection by radiography has become so 
common in the metal working indus- 
tries that an understanding of its prin- 
ciples is needed by every engineer, and 
this book, while in some parts takes on 
the nature of a textbook with explana- 
tions of principles, deals mainly with 
applications in various fields in a way 
that is almost like popular reading but 
presents many tables, curves, photo- 











OUR WAR PRODUCTION 


STARTED IN 1879 


A notable majority of American 
freighters and fighting ships carry 
K & M valves for. the control of 


levels and pressures. 


Behind the 


bronze and steel of these valves are 
65 years of specialized research and 
development. This unsurpassed en- 


gineering experience can help 
solve level and pressure con- 
trol problems in any appli- 
cation. Write for Catalog 
No. 66. 


SPECIAL REPAIR 
DEPARTMENT 


If you can't get new 
K & M valves and con- 
trols, send us your old 
equipment for repair. 
By George, we'll do it 
fast . . .10 days to 2 
weeks, maximum! 


KIELEY & INC 
PRESSURE AND LEVEL CONTROL SPECIALTIE 
NORTH BERGEN, NEW JERSEY 


MUELLER, 
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ADSCO PISTON-RING 
EXPANSION JOINT 
%. $3 /> $. *. © 








ADSCO PIPE ALIGNMENT GUIDE 








su penrect comsination ror CONTINUOUS SERVICE 


Because the ADSCO Piston-Ring Expansion Joint is the 
only slip type joint that can be unpacked and repacked 
under full operating pressure, it is the choice of engineers 
for every job where interruption to service must be elimi- 


nated. 


The ideal method of installation for any slip type expan- 
sion joint is illustrated above. Here in a big busy railroad 
terminal the pipe leading into the slip of the ADSCO 


ADSCO PISTON- 
RING EXPANSION 
JOINT can be re- 
packed under full 
operating pressure, 


Piston-Ring Expansion Joint is guided by an ADSCO Pipe 
Alignment Guide. By keeping the pipe in true alignment, 
the guide prevents the slip from binding or scoring the 
packing — thereby making intervals between repacking few 
and far apart. 


For complete information on Expansion Joints and Pipe 
Alignment Guides write for Bulletins 35-15PE and 35-70PE, 


AMERICAN [PISTRICT STEAM COMPANY 


NortH ToNawanDA. N.Y. 
DAY @ PISTON-RING 
@) EXPANSION JOINT 


Cau be rehacked aader Kall akeratiag ATCIIATE 











| For All 
HIGH-UP” 
VALVES 


Every overhead valve in your plant should have the 
easy, safe, instant control from the floor which 
Babbitt Sprocket Rims provide. ... Babbitt Rims 
are low in cost; quickly attached; they save time, 
steam and accidents. Install them now. Write for 
descriptive foider. 


BABBITT STEAM SPECIALTY CO. 


South Water, Spring and First Sts. 
New Bedford, Mass., U. S. A. 


Babbilt 


—Adjustabie— 
SPROCKET RIM 
with Chain Guide 














HOW TO 


PATCH FLOORS 


. . » While Traffic Rolls 


Roll a drum of INSTANT-USE over to the hole in the floor—remove 
the lid—shovel out enough to fill the hole—tamp smooth—and open 
the spot to regular traffic immediately, without waiting. You'll have 
a tough, solid, permanent patch that formerly took 

24 hours to get. This rugged, new plastic bonds 
tight to old concrete, withstands extreme loads. 
Keep a drum on hand. Immediate shipment. 


Request Descriptive Folder 
MAKE THIS TEST 


FLEXROCK COMPANY 
3623 Filbert St., Philadelphia 4, Pa. 


Please send me complete INSTANT-USE information . . . details 
of FREE TRIAL OFFER—no obligation. 

WMO ccccccccccccccccccccccccceccececccecce eoccce Ceecbecccecscecs 
Company 
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graphs and data gathered during re- 
search work that is useful to the man 
in industry who has need to inspect 
materials by radiography. 

Company Museums. By Laurence 
Vail Coleman. Published by _ the 
American Association of Museums, 
Washington, D. C., 1943, hard bind- 
ing, cloth cover; 6 by 9 in., 174 pages. 
Price $2.50. 

The author of this book is the direc- 
tor of the American Association of 
Museums and sees more clearly than 
the average citizen the value, not only 
to an industrial concern but to the en- 
tire community in which it is located, 
of a well planned, well kept company 
museum. These museums are used for 
a variety of purposes principally edu- 
cational and informative. They are de- 
voted to the history past and current, 
of their parent companies and to tech- 
nical matters in their lines of business 
and are considered one of the best 
activities for building good public rela- 
tions. This book is therefore addressed 
to business men and its main purnose 
is to show the nature and usefulness 
of company museums, and to give some 
fundamental and specific information 
on their management. A considerable 
section of the book is devoted to de- 
scriptions of 80 company museums in 
the United States and three in Canada. 
A reading of this book will help in 
developing an appreciation of the 
work of those who have built the 
foundations of our present industries. 

Studies in Arc Welding—Design, 
Manufacture and Construction. First 
edition. 6 by 9 in., 1295 pages, semi- 
flexible simulated leather cover. Pub- 
lished by The James F. Lincoln Arc 
Welding Foundation, Cleveland, O.., 


1943. Price in U.S.A. $1.50, elsewhere 
$2.00. 

In this book are printed, practically 
in full, 98 outstanding paners on arc 
welding submitted by trained techni- 
cians and engineers in the James F. Lin- 
coln Arc Welding Foundation’s 1940-42 
Industrial Progress Award Program. 
The articles treat in comprehen- 
sive and detailed form the latest arc 
welding practice in modern industry. 
The book provides engineers, design- 
ers and workmen with detailed instruc- 
tions on specific jobs and will furnish 
engineering, technical and trade schools 
with authentic information on arc weld- 
ing design applications and welding 
data which may be translated into new 
applications. Particularly helpful is the 
great amount of cost data which are 
given in connection with specific jobs. 
The book is conveniently divided into 
the following sections which classify 
them according to industries: Automo- 
tive, 11 chapters; Aircraft, 7; Railroad, 
9; Watercraft, 4; Structural, 11; Fur- 
niture and Fixtures, 6; Commercial 
Welding, 4; Containers, 6; Machinery, 
40. This comprehensive work covers 
nearly every conceivable application of 
arc welding in such extreme detail as 
to be practically a manual for carrying 
out the numerous jobs described. 

How To Pass a Written Examina- 
tion. By Harry C. McKown. First 
edition. Hard binding, cloth cover; 5% 
by 8 in., 162 pages. Published by 
McGraw-Hill Book Co., 330 W. 42nd 
St., New York, N. Y., 1943. Price 
$1.50. 

The author of this book, who has 
had broad experience as a writer, lec- 
turer, editor and college professor, has 
had an opportunity to study the reac- 


tions of individuals as they approach 
and take written examinations for such 
purposes as school grading, securing a 
job, entering civil service positions or 
the Army or Navy He states in his 
preface that “It is truly amazing, then 
in the light of this forty-one-century 
use of examinations, the development 
of the testing movement, and the wide- 
—_ utilization now being made of 
this device, that practically no atten. 
tion whatever has been given to the 
other side of the problem—that of as- 
sisting the examinee to take these ex. 
aminations intelligently. As a result, 
few are the individuals who make any 
definite attempt to develop efficient 
examination-taking techniques.” He 
deplores, as do nearly all prospective 
examinees, the lack of information in 
book form and instruction by educa- 
tional institutions on this subject of 
taking an examination. The author 
hopes this book will be a start toward 
plugging this great gap in our educa- 
tional program. While the book 
stresses written examinations, it con- 
tains many suggestions equally appli- 
cable to other types of examinations. 
Dealing first with the why of examina- 
tions, the author then gives stugges- 
tions as to how to prepare for an 
examination — emotionally, physically 
and mentally. Three chapters are then 
given on the actual taking of the ex- 
amination and these are followed bya 
chapter telling what to do after the 
examination. It is a forthright piece of 
literature which has long been needed 
and should be welcomed by those giy- 
ing as well as taking any kind of 
examination for the purpose of deter- 
mining the knowledge or skill of a 
human individual. 














WING TURBINE BLOWERS 
The original in 1903 ¢ ¢ * The Standard since 


Suitable for brickwall mounting, serving stoker, oil or hand- 
fired furnaces. Used likewise for secondary air applications on 
pulverized coal installations. Available with flanged discharge 


indh 


rings for or air preh 





system with great economy, 


mounting (Type R). Capaci- 
ties up to 40,000 cfm. at 8” static. These blowers are rugged, 
reliable, economical, and simple to operate. A mere turn of 
steam valve, manually or automatically, varies the speed and 
capacity. Especially quiet designs now available. Oil free exhaust 
steam permits absorption in feed water, process and heating 


DEAN HILL 


Steam Turbines — Centrifugal Pumps 
For All Services 


Anticipate post war plans now .. . 
Unbiased engineering advice .... 
Send your specifications for estimates. 


Dealers Wanted in Several Open Territories 


DEAN HILL PUMP COMPANY 
4002 E. 16th Street 


Indianapolis, Ind. 








FOR SALE 


One Type L, 2-cylinder, 4 cycle, 80 H.P., 720 R.P.M. 
Foos Full-Diesel Engine, direct-connected to a 2300 
volt General Electric Alternating Current Generator 
and Exciter. This engine is in good condition and has 
been used very little; may be seen at Floridale Hotel 
site, 13 miles east of Milton, Florida on U. S. Highway 
No. 90. Also one 144,000 Gallon Steel Water Tank 
and Stairway Tower. For further particulars, address: 


Frank D, Quinn, Owner 


106 East 13th Street, Austin 11, Texas 
or J. E. Cox, Custodian, Harold, Florida 





L.J. Wing Mfg.Co. 


64—7th Avenue, New York, N. Y.—Factories: Newark, N. J. 
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t Is Smporlant to Measure Valuable 
Sioned Lijpusits Accuately, With ~ 


LIQUIDOMETER 24 faupe 


Me 


“THEYRE ALWAYS DEPENDABLE 
100% automatic. 
No. pumps, valves, or auxiliary units needed 
to read them. 
Models available for either remote or direct 
readings. 
Accuracy unaffected by specific gravity of 
tank liquid. 
Approved by Underwriters’ Laboratories for 
gauging hazardous liquids. 

Write for complete details. 


rae LIQUIDOMETER cere 


36-31 SKILLMAN AVE., LONG ISLAND CiTY, N.Y. 





NO WATER 
HAMMER 
WITH 


GOLDEN - ANDERSON 
VALVE SPECIALTY CO. 


FULTON BUILDING, PITTSBURGH, PA. 








DRAIN RECEIVERS 
WITH NO AIR LOSS 


STRONG Open Bucket 
Trap draining air receiver. 
This type is not affected by 
pulsations nor does it lose 
air, which is vented back 
to receiver. CIRCLE: 
STRONG Float Trap used 
to drain branch air lines. 


AIR —~t—— PRESSURE EQUALIZER LINE 


RECEIVER 


VISIBLE 
DISCHARGE 


Reciprocating compressors cause 
pressure surges in air receivers. 
These pulsationstend to “bounce” 
buckets of inverted bucket traps, 
resulting in excessive wear of 
parts, continual discharge and 
loss of air. 

STRONG Open Bucket Traps 
are not affected by such pulsa- 
tions. Only the weight of conden- 
sate in the bucket causes them to 
discharge. No air is lost during 
discharge, and air displaced from 
the trap by incoming condensate 
is vented back to the receiver. 

This hook-up also is used for draining gas receivers and 
accumulators. Where liquids other than water are handled, 
special traps are furnished. 
Completeness of the STRONG lines enable us to recommend 
exactly the type and size you need—open or inverted 
bucket, closed float, float-and-thermostatic (blast), etc.— 
forged, fabricated (welded), cast and semi-steel construc- 
tion. Send your problems to Strong, Carlisle & Hammond 
Company, Cleveland, Ohio. 
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Power Plant 
Construction News 


Calif.. Downey—Consolidated-Vul- 
tee Aircraft Corp., Vultee Field, Dow- 
ney, near Los Angeles, will make 
extensions in plant for increased pro- 
duction for Government, including in- 
stallation of machinery and electric 
power equipment, estimated to cost 
about $300,000. Financing will be pro- 
vided by Defense Plant Corp., Wash- 
ington, D. C., Federal agency. Ex- 
ecutive offices of the company are at 
Nashville, Tenn. 

Ga., Atlanta—Water Dept., City 
Hall, W. Zode Smith, general man- 
ager, plans extensions and improve- 
ments in River pumping station, with 
installation of new boilers, stokers, 
coal-handling machinery and accessory 
equipment. Cost estimated about 
$200,000. Application has been made 
for a priority rating. 

Ill, Springfield—Water, Light and 
Power Dept, Monroe and 7th Sts., has 
plans under advisement for postwar 
expansion program at Lake Side mu- 
nicipal power plant, including instal- 
lation of new generating unit, boiler 
and accessory equipment, reported to 
cost about $500,000. 

Ind., Decatur—Kraft Cheese Co., 
Decatur, plans installation of electric 
power equipment in new one and three- 
story milk condensing plant, about 
70 x 100 ft, on local site. Cost re- 


ported close to $100,000, with machinery. 
A priority rating is being secured. 
William A. Klepper is general man- 
ager of the Indiana Division, Decatur. 
Main offices are at 500 North Pesh- 
tigo Ct., Chicago, III. 

Ind., Goshen—Electric Light & 
Water Works, West Lincoln Ave., 
plans extension and improvements in 
municipal electric power plant as a 
postwar project, with installation of 
additional equipment for increased out- 
put. Cost reported close to $175,000, 
with equipment. 

Iowa, Indianola— Dept. of Mu- 
nicipal Utilities, Indianola, V. E. 
Knight, superintendent and city en- 
gineer, is considering extensions and 
improvements in municipal electric 
generating plant, including installa- 
tion of new generating unit and acces- 
sory equipment. Estimates of cost are 
being made. It is understood that proj- 
ect will be a postwar development. 

La., ‘Lake Charles—Mathieson AI- 
kali Works, Inc., Lake Charles, manu- 
facturer of industrial chemicals, liquid 
chlorine, caustic soda, etc., will carry 
out expansion in local plant for pro- 
duction for Government, with addi- 
tional buildings and machinery for 
considerable increased output. Elec- 
tric power equipment will be installed. 
Cost estimated about $900,000, with 


financing by Defense Plant Corp 
Washington, D. C., Federal agency, 
which will hold title to Property, 
Main offices are at 60 East 42nd s} 
New York, N. Y. 4 

La., New Orleans—Stauffer Chem. 
ical Co., 420 Lexington Ave. New 
York, N. Y., manufacturer of indus. 
trial chemicals, acids, sulphur, ete 
plans installation of electric power 
equipment in proposed new plant for 
processing and refining of sulphur, to 
be located in vicinity of New Orleans 
where 20-acre site fronting on Missis. 
sippi River is being secured. A boiler 
house and pumping station will be 
built. Entire project is reported to 
cost over $400,000. 

Md., Hagerstown—Municipal Elec. 
tric Light Dept., City Hall, plans ex. 
tensions and improvements in munic- 
ipal power station, estimated to cost 
about $50,000, with equipment. Appro- 
priation in that amount has been au- 
thorized in 1944 city budget. 

Mass., Concord— State Dept. of 
Correction, State House, Boston, 
Mass., has authorized plans for ex. 
tensions and improvements in boiler 
house at institution at Concord, with 
installation of additional equipment, 
to be carried out as a postwar devel- 
opment. Cost reported close to $50,000. 
Charles T. Main, Inc., 201 Devonshire 
St., Boston, is consulting engineer. 

Minn., Chisholm—City Council is 
considering preliminary plans for a 
municipal power plant as a postwar 
project, estimated to cost over $500,- 
000, with turbine-generator and acces- 
sories, boilers and auxiliary equipment. 

Miss., Hattiesburg — Mississippi 
Power Co., Gulfport, Miss., will re- 








Use 


Dense without being brit- 
tle—tough, yet resilient, 
Vulcodise will not swell, 
warp or soften—in fact 
its absorption is less than 
1 per cent. . . That is 
why an old Vulcodise 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the dise out in pieces— 
distorting and disfiguring 
the holder. 

Write for descriptive bul- 
letin. 


Cincinnati, Ohio 


for trouble-free valve jobs 


In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Disc Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 


THE D. T. WILLIAMS VALVE CO. 


oversize. 


if interested. 


. 











“PENNSYLVANIA” 
BRADFORD BREAKERS 


Bradfords reduce R.O.M. for stoker or Pulverizer feed without 


Tramp Iron, Mine Debris, and hard Rock are automatically 
ejected without damage. 


“Pennsylvania” Bradfords are built in capacities 25 to 1000 
tons per hour. Low Power, slow speed, low up-keep. Bulletin 


Builders of REVERSIBLE Hammermills, Single Roll Coal 
Crushers, Coal GRANULATORS, BRADFORD-HAMMERMILLS. 


NSYLy 
ae A 


1706 Liberty Trust Bldg., Philadelphia, Pennsylvania 
New York, Pittsburgh, Chicago, Los Angeles, Birmingham 
Associated with Fraser & Chalmers Engineering Works, London, England 
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Telephone and telegraph . . . radio and radar ... ignition and firing coils ... 
communications between war plants .. . commanders and fighters .. . planes to 
gun batteries ... ships to shore .. . effective operations of trucks, jeeps, planes, 

Elec. boats would not be possible without tiny, thin copper wires. But its production can 
NS €x- be a problem as this true example shows. A manufacturer of enameled wire was 


ch troubled with wire dust building up in the enamel bath... breaks per hundred feet 
\ppro. were high .. . four enamel coats were necessary. By installing a Bowser Filtration Bowser Filters are made 
nN all- system, breaks are only % to 1/10 as many... and the job is done with one less in many sizes and types 


with varied degrees of 
porosity to meet a wide 
range of conditions and 
for many types of 
liquids, 


coat of enamel. Bowser systems are used for many liquids including cutting, grind- 
Dt. of ing, honing and other oils. If you have a filtration problem ... call on Bowser 


oston, for its solution. 
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18} GENUINE 


Horizontal Cross Drum Boilers 
| Vertical Water Tube Boilers 
inclined Curved Tube Boilers 


saves your fuel bill as it Horizontal Tubular Boilers 


operates without loss of 
steam. 


May we send 
Catalog E-9 giv- 
ing complete in- 
formation. 


The C. E. SQUIRES CO., Cleveland, O. 
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V4 8 JUST OUT! 3 BOOKS IN ONE—OVER 1650 PAGES, 1654 ILLUSTRATIONS, F: E. bd ° 
: | WITH QUESTIONS AND ANSWERS. COMPLETE PRACTICAL CONCISE ree Examination 
INFORMATION FOR ALL ENGINEERS AND OPERATORS. 
in ! s TO GET THIS ASSISTANCE FOR $ oe 
PART 1-—PUMPS—850 Pages: All types—Centrifugal-Rotary—Reciprocating yQuRSELF SIMPLY FILL IN AND SEA 
Pumps: Their Theory, Construction, Operation and Calculations. Air and MAIL YOUR ORDER TODAY + # 14. 
il Vacuum Chambers—Power Pumps—Air Pumps—Jet Condensers—Surface Con- ee ee 
3 densers~Condenser ee en ee a ae \ AUDEL, Publishers, 49 West 23 St., New York 10, N.Y. 
Ponds—Cooling Towers— ‘ater Supply—Hydraulic Rams—Special Service Send postpaid AUDELS PUMPS, HYDRAULICS, 
Pumps—Automotive Fire Pumps—Dredges—Codes. 942 Illustrations. AIR COMPRESSORS ($4). If I decide to keep it, 
PART 2—HYDRAULICS—320 Pages: Hydraulic Physics—Drives—Machine j I will send you $1 within 7 days; then remit $1 
Control-Accumulators—Elevators—-Hydraulic Airplane Control monthly until purchase price of $4 is paid. 
—Automobile Brakes-Shock Absorbers—Presses=Turbines. Many # Otherwise, I will return it promptly. 
new uses explained. 310 Illustrations. ae ia, cic6s cc, eau euwakanaaneeiees : 
IMPULSE PART 3—AIR COMPRESSORS—406 Pages: Compression of 
Air—Compressor Classification—Parts, Types—Inter and After 
Coolers—Regulating Devices—Installation—Lubrication—Opera- P 
; tion— Maintenance—Blowers—Super-Chargers— Pneumatic Hand I wapetie 
as Tools-Ready Reference Index and Tables. 402 Illustrations, ~ {| Employed by 
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sume work at ofice on construction of 
new Eaton steam-electric generating 
station on Leaf River, near Hatties- 
burg, to be equipped for initial ca- 
pacity of 20,000 kw. Project will in- 
clude extensions in transmission lines 
for connection with present high-ten- 
sion system. It is understood that 
project will have a priority rating. 
Work was begun a number of months 
ago and later discontinued. No esti- 
mate of cost announced. 

Neb., Columbus—Consumers Pub- 
lic Power District, Columbus, plans 
extensions in transmission and distrib- 
uting lines in parts of Keith and Col- 
fax counties. No estimate of cost an- 
nounced, State permission has been 
secured and work is scheduled to 
begin soon. 

Neb., Tekamah—Burt County Ru- 
ral Public Power District, Tekamah, 
plans extensions in primary and sec- 
ondary lines in Burt County, with serv- 
ice connections and other operating 
facilities. Cost about $60,000. Financ- 
ing in that amount has been arranged 
through Federal aid and work is sched- 
uled to begin soon. It is understood 
that project will have q priority rating. 

N. Y., Ogdensburg—State Dept. of 
Mental Hygiene, State Office Bldg., 
Albany, N. Y., plans new power plant 
at Lawrence State Hospital, Ogdens- 
burg, as a postwar project, reported to 
cost close to $960,000, with equipment. 
Also plans -extensions and improve- 
ments in power plant at Letchworth 
Village, Thiells, with installation of 
additional equipment, to cost approx- 
imately $400,000. 

Ohio, Bedford—Jack & Heintz, Inc., 
17600 Broadway, manufacturer of air- 


craft starters and other airplane appa- 
ratus, has contracted with Government 
for expansion in plant, including ad- 
ditional buildings, with machinery for 
large increased .capacity. Electric 
power equipment will be installed. En- 
tire project will cost approximately 
$2,000,000, with financing by Defense 
Plant Corp., Washington, D. C., Fed- 
eral agency, which will retain title to 
property. 

Ohio, Sidney—Monarch Machine 
Tool Co., Sidney, manufacturer of 
lathes, parts, etc., plans installation of 
electric power equipment in connec- 
tion with expansion in plant for pro- 
duction for Government. Cost esti- 
mated about $630,000, with financing 
by Defense Plant Corp., Washington, 
D. C., Federal agency, which will re- 
tain title to property. Work will be 
carried out soon. 

kla., Oklahoma City — Water 
Dept., City Hall, plans high service 
and low service pumping stations, with 
motor-driven pumping machinery and 
auxiliary equipment, in connection 
with new filtration plant at Bluff 
Creek, for municipal water system. 
Filtration plant will have a rated ca- 
pacity of 12,000,000 gal per day. En- 
tire project is estimated to cost close 
to $800,000. Application has been 
made for a priority rating. 

S. C., Clemson—Deering, Milliken 
& Co., Inc., Church and Leonard Sts., 
New York, N. Y., operating rayon and 
cotton mills, has plans for immediate 
construction of new one and multi- 
story rayon mill on 240-acre tract of 
land fronting on Seneca River. Elec- 
tric power equipment will be installed. 
A power hquse is planned. Entire 


project will cost about $2,000,000 and 
will be carried out under direction of 
Excelsior Mills, Union, S. C., an affi- 
iated interest, which will operate plant. 
A priority rating has been secured, 
J. E. Sirrine, 215 South Main §. 
Greenville, S. C., are architects and 
engineers, 

Tenn., Chattanooga — Southern 
Chemical Cotton Co. Alton Park, 
Chattanooga, manufacturer of proc- 
essed cotton products, plans installa- 
tion of electric power equipment jn 
new addition for production of chem- 
ical cotton pulp in sheet form for rayon 
tire cord service. Project has a pri- 
ority rating and is estimated to cost 
about $300.000, with machinery. Work 
will begin soon. W. Donald Munson 
is president and general manager. 

Tenn., Elizabethton—North Amer- 
ican Rayon Corp., Elizabethton, plans 
large addition to mill for production 
of high tenacity rayon for tire cord 
manufacture. Electric power equip- 
ment will be installed. Cost reported 
over $750,000, with machinery. Work 
is scheduled to begin at once. Project 
has a priority rating. Moran, Proctor, 
Freeman & Muesser, 420 Lexington 
Ave., New York, N. Y., are consulting 
engineers. Executive offices of com- 
pany are at 261 Fifth Ave., New York. 

Texas, Fort Worth—Water Dept, 
City Hall, plans extensions in main 
waterworks pumping station, with in- 
stallation of additional motor-driven 
pumping machinery and _ auxiliary 
equipment. Cost estimated close to 
$104,000. Financing has been arranged 
through Federal aid. Freese & Nichols, 
Capps Bldg., Fort Worth, are consult- 
ing engineers. 
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distill over with the steam. 


injury to products. 


and leaks. 





OF ILLINOIS f 


GARRATT-CALLAHAN CO. 


You Get CLEAN STEAM With 


“A 
Macc” Boiler Preservative has the big advan- 
tage of being non-volatile. It will not evaporate or 


The steam from boilers using “MAGIC” is pure and 
free from any chemicals or injurious gases. It can 
be used directly in processing industries without 


Remember, too, that “MAGIC” puts a protective film 
on the iron which not only prevents scale from 
adhering, but also helps to prevent pitting, corrosion 


ie. 





666,000 Is a Lot of Floats, 


but that number of Hercules Seamless Floats is now 
in service. We've been making them since 1894, 
selling them with a full year's guarantee to stand 
up under as high as 350 Ibs. working pressure and 
500 degrees temperature. Made of seamless copper, 
by our special process, they are uniform in thick- 
ness, high in mechanical strength. Standard shapes 
up to 18 in.; special types to your specifications. 


HERCULES FLOAT WORKS 
200 Franklin St. 


Springfield, Mass. 











MANZEL CHEMICAL FEEDERS—FOR ACCURATE, 
AUTOMATIC FEED WATER TREATMENT 


When you inject boiler compound with a Manzel Chemical Feeder 
you KNOW your feed water is treated uniformly day after day. 
Installed directly on the boiler feed pump, the 
Manzel Feeder injects the chemical in accurately 
measured amounts exactly in proportion to the 
amount of water entering the boiler. 

Manzel Chemical Feeders are sturdy, de- 
pendable, self-contained units. Driven by the 
feed water pump, they start, stop, speed up 
and slow down with it. Thus, every gallon of 
water receives the correct amount of chemical. 

Feed is easily adjusted and very ac- 
curate. Once the feeder is set, it 
requires no attention except to keep 
the chemical tank supplied. 

Write for bulletin. 


bk: ia dean MANZEL BROTHERS COMPANY 


327 Babcock St., 


Buffalo 10, N. Y. 
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NES Valves“: 
Vay ES 


But only ONE that Stands 
Out for Its Complete Freedom 


from Old-Style Valve Failures! 


Yes, this Hills-McCanna Saunders Patent Diaphragm Valve is so different from 
ordinary globe and gate valves and plug cocks, both in design and in performance, 
that it actually initiated a new era in valve practice. 

The diaphragm principle, as perfected by Hills-McCanna engineers over 12 years 
of application, at one stroke, eliminated all the many common valve troubles such 
as wear, corrosion, clogging, sticking, leaks, drips, failures. 





It completely separates all valve working parts from the fluid—no contact, no con- 
tamination. It hugs the seat tight—affords tight closure even over foreign matter. 


Use this valve for acids—alkalis—semi- 
solids — viscous materials — compressed 
air—oxygen and acetylene gases—hot 


§ . i C F AN N A and cold water, ete. 
HILLS: PATENT a 4, 


> y ALVES —no pockets or ports to clog or reduce 
3 \} pressure. Write for Catalog V-41—it’s 


g. an eye-opener on modern valve practice. 
2. 
“3 








Hills-McCanna have pioneered this valve in the H I L L S ws M c Cc A N N A Cc Oo M P A N Y 


American market since 1932 and therefore offer 12 2439 NELSON ST. CHICAGO 18 
years of invaluable application experience to users. PROPORTIONING PUMPS @ AIR & WATER VALVES @ CHEMICAL VALVES 
MARINE 























SUPERIOR 
Auto-Tite GET FULL Value From Fuel 


Metallic Connectors and FYRITE the Simple ORSAT” 
Flexible Joints _ "Makes ACCURATE 


j I 
For Power Plant and CO2 Analysis EASY! 


Industrial Use : , The FYRITE instantly reveals 


stack loss—the greatest loss in 

the ae of heat energy _ 
: . nie the fuel to heat in t 

Auto-Tite Connectors and Joints are qe \T TEj5\) paling “re is perreadtirscyee: Feag® ~ 

‘ ° ° A % 1% CO,. The FYRITE is simple 

built for long, continuous service. Easy re ay and rugged—has no valves, 

to assemble and to disconnect—Their TE |) GER clamps, or leveling bottle; no 

: glass parts or batteries. It is spill- 


Cal use will help overcome stoppage of bal . proof, cold-weather proof. More 
YS | than 7000 are in use. 
3 





Pe flow from impingement, jolting, vibra- 
as | 


tion or constant change of direction, pt bere ep 


and assure the free passage of steam, a Aes Write for particulars. 
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air, water, gases and liquids. There is 
: ‘ pe RETURN THIS COUPON FOR BULLETIN 340 
a design and a size that wiil serve your on FYRITE “Orsat”. Also learn how to get 
immediate delivery under priority regulations. 

purpose, -5O Comptete 


WITH INDUSTRIAL 
TYPE FLUE FILTER 


AUTO.TITE division of BACHARACH 


Industrial Instrument Co. 
SUPERIOR RAILWAY PRODUCTS CORP. 7000 BE 
7501 Thomas Boulevard, Pittsburgh, Penna. 
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Skinner Wurginoe Co; 5 2i.s6276:6 0.0. <a 
Smooth-On Mfg. Co. ..........+-.. 189 


Springfield Boiler Co. 

Sauires Oo, Phe Ooh. oon. ence 195 
Standard Oil Co. (Indiana) . 
Steel Improvement & Forge Co. .... 
Stephens-Adamson Mfg. Co. 

Strong, Carlisle & Hammond Co. .. 
Superior Railway Products Corp.... 
Sun Oil Company 

Swartwout Co., The 

Syntron Company 


Talon, Ine. 

Taylor O0., WacR. ...6%.< scsi 
Taylor Forge & Pipe Works 

Terry Steam Turbine Co., The 
Texas Co., The 

Tide Water Associated Oil Co 
Todd Combustion Equipment, Inc... 
Treasury Department 

Troy Engine & Machine Co. ....... 
Tube-Turns, Ine. 


Union Iron Works 

U. 8. Machine Corp. 

United States Rubber Co. 
Union Asbestos & Rubber Co. 


Viking Instruments, Ine. 
Vogt Machine Co., Inc., Henry 


Warren Steam Pump Co., Ine. ..... 
Water Treatment Co. of America... 
Watson-Stillman Co., 

‘Westinghouse Elec. & Mfg. Co. 
Wickes Boiler Co., The 

Wiley & Sons, Inc., John..... oeisie 
Williams Gauge Co., The 

Williams Valve Co., The D. T 
Wilson, Ine., Thos. ©. 

Wing Mfg. Co., LRA RCO een oC Cent 192 
Worthington Pump & Machy. Corp. 6 


Xzit Sales Corp. 


Yarnall-Waring Co. ...... 10-11, 62, 185 
Yeomans Bros. 161 
Young Radiator Co. 


Firms whose advertising is not in this issue but 
is appearing in other issues are marked with an ° 
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> Chapman valves ready for Squadron of valves ready for duty 
assignment to oil service od on Naval ship 
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When the war is won, Chapman plants and shops will 
be given “honorable discharge” from their war-time duties 
of manufacturing many types and sizes of valves for prac- 
tically every class of United Nations fighting ship. 


Then Chapman will take up the very important work of 
helping to win the peace... by continuing to supply valves 
“<> and fittings to synthetic rubber and 100-octane plants .. 
and by turning to meet fully the long-deferred demands of power plants, 
water works, sewage plants, flood control projects, and oilfield and refin- 
ery Operations. 


This is the big job... to maintain postwar production and employment 
-.and Chapman faces its own future with well-founded confidence that 


this job can be done. ead i This 72”, motor-operated valve is 
‘ @ to be installedina drydock project 


THE CHAPMAN VALVE MANUFACTURING COMPANY 


INDIAN ORCHARD, MASSACHUSETTS 
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1o ALC laews of Mitte Coriteol 
HOW T0 BUY FOR TODAY 


and be READY FOR TOMORROW 


The motor control you buy today can be a wise investment that 






Control for a machine 







group or department 
can be centralized in 
nearby unused space. 


















will better prepare your plant for peacetime reconversion... 
simply insist on UNITROL, the unitized and interchangeable con- 
trol equipment that can be “converted”’ at will! 


Here’s why UNITROL is a sensible buy today. It lets you get 
2 to 3 times as much control into the same space, lets you arrange 
your plant’s motor control to conform to individual needs, lets 
you take advantage of “odds and ends” of space and meet 
your particular manpower requirements. It installs fast, needing 
only to be electrically connected. 


Here’s why UNITROL is a good investment for tomorrow. UNI- 
TROL is like your sectionalized filing cabinets. Each control unit 





can be removed easily and quickly, placed in some other compart- Complete plont-serving UNITROL Con- 
trol Center can be shaped to conform 
fo any available space ...in straight 


line, L-shape, U-shape or combination. 





ment, or replaced. Entire sections can be shifted or removed. The 











complete plant-serving UNITROL control center can be reshaped, 
reorganized or expanded as your post-war operations demand. 
Before you buy any motor control now, send for the 36-page 

_ UNITROL book. It’s free. Write today. CUTLER-HAMMER, Inc., 
1392. St. Paul Avenue, Milwaukee, Wisconsin. 
Associate: Canadian Cutler-Hammer, Ltd., Toronto, 





Ontario. slaves hems 








